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Since the beginning of the space age, more and more demands have
been placed on the schools of America to produce better learners of
mathematics* It is the belief of the writer that this has been one of
the primary reasons for the many changes in the mathematics curriculum
in our schools and the new and varying approaches to the teaching of
mathematics in the elementary school.
Automation has made it mandatory that mathematics be taught in
order for an individual to maintain economic efficiency. This effi¬
ciency can only be enhanced by effective mathematics teaching. All
methods of developing a mathematical background should be pursued by
the mathematics teacher.
The teaching of mathematics is changing from year to year, and
the mathematics teacher must adapt his methodology to these changes.
The ability to understand, manipulate, and create mathematical concepts
and systems is the primary role of the teacher in the modern classroom.
The methodology of the teacher must provide simple, clear and concise
explanation from the standpoint of today's concepts and tomorrow's
needs,^
^Morton Schultz, The Teacher and Overhead Projection (Englewood
Cliffs, New Jersey: Prentice-Hall, Inc,, 1965), p. 54.
1
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However, the traditional method must not be completely deleted;
but made more effective by audio-visual techniques which will bring to
life those mathematical concepts that were once abstract to the learner.
The physical limits of time and space may be cut through in a
unique manner with the audio-visual method. This magnifies the range
of possible experiences not easily obtained through other materials.
These experiences gained by the learner contribute to the efficiency,
depth and variety of learning.^
Consequently, in order for the learner to obtain the maximum from
his mathematical experiences and become an effective part of a society
which has turned toward mathematical adventures, it is important that
the teachers of mathematics in the elementary school build a solid foun¬
dation in mathematics upon which all other mathematical experiences of
the learner will be built.
Evolution of the Problem
The writer became interested in the area of mathematics several
years ago when he was an elementary science teacher. He observed on
many occasions that learners were unable to perform experiments that
required mathematical computation. The writer became overwhelmingly
interested after becoming a teacher of mathematics and observed from
standardized test results and classroom activities that learners lacked
the ability to take a mathematical concept and apply it to everyday
problem solving.
^Edgar Dale, Audio-Visual Itethods in Teaching (New York: Henry
Holt and Company, 1959)» PP« 65-68
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In addition to being a teacher of mathematics, the writer was also
audio-visual coordinator. Serving in this capacity he observed that
these materials seem to fascinate and create varying degrees of interest
with the learners.
Since it has become important that learners are able to apply
the mathematical skills they have learned, all techniques that will
enable the learner to achieve mathematical excellence should be pro¬
vided by the mathematics teacher. This will aid in making abstractions
more meaningful, and the learner would be able to solve the mathema¬
tical problems that will be evident in everyday living.
Contribution to Educational Knowledge
The school mathematics curriculum at every level from the primary
grades through high school and college is involved in a revolution.
New topics, changing methods for promoting learning, and new materials
— both textbooks and multi sensory aids — are characteristic at all
levels. Classroom experimentation is being directed at developing new
materials and using more effectively what is available.^
Changes in objectives and content are necessarily accompanied by
changes in method. The search for and invention of ingenious methods
for helping pupils discover ideas and learn to deal with situations in
2
an abstract manner continue to be productive.
^John L. Marks, Richard C. Purdy, and Lucien B. Kinney, Teaching
Elementary School Mathematics for Understanding (New York: McGraw
Hill Book Company, 1965), p. 3.
^Ibid., p. 28.
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It is hoped that the findings and interpretations of this study
will be of some merit from an increased understanding on the part of
those directly concerned with the instruction of elementary mathematics.
It is also a desire that this study will carry some implications and
encouragement for those who desire a similar study.
Statement of the Problem
The problem involved in this study was to determine the extent
to which there are significant differences and correlations in achieved
mathematical performances in elementary mathematics (measured by the
Stanford Achievement Test) between fifth-graders taught by the "tradi¬
tional" and "audio-visual" method, respectively, as observed for matched
or equated on intelligence groups of fifth grade pupils enrolled in the
Baker Elementary School, Eatonton, Georgia, 1967-1968.
Purpose of the Study
The overall purpose of this study was to test the Null Hypothesis:
That there is no significant differences in the mathematics
achievement of fifth-grade pupils taught by the "traditional"
as compared to the "audio-visual" method of elementary
mathematics instruction.
More specifically, the purposes of this study were:
1. To determine the measures of central tendency and
variability on the Stanford Achievement Test, Form W
and Form X, Intermediate II for two matched or equated
groups of fifth-grade pupils (on the variables of arith¬
metic computation, arithmetic concepts and arithmetic
application).
2. To determine the significant difference, if any, on
arithmetic computation performance between the tradi¬
tionally taught and audio-visual1y taught group of
fifth-grade pupils,
3. To determine the significant difference, if any, on
5
arithmetic concepts performance or understanding between
the traditionally and audio-visually taught group of
fifth-grade pupils,
4. To determine the significant difference, if any, on
arithmetic application performance between the tradi¬
tionally taught and audio-visually taught group of
fifth-grade pupils.
5. To ascertain the correlations, if any, on the paired
variables of:
a) Arithmetic computation and arithmetic concepts
b) Arithmetic computation and arithmetic application
c) Arithmetic concepts and arithmetic application,
6. To ascertain the significant differences of correlations,
if any, on the paired variables on arithmetic computation,
arithmetic concepts, and arithmetic application between
the traditionally taught and audio-visually taught fifth-
grade mathematics pupils of the Baker Elementary School,
Eatonton, Georgia, 1967-1968.
7. To derive from the analysis and interpretation of data
the significant implications, if any, for improving edu¬
cational theory and practice, with specific reference
to methods of teaching elementary mathematics.
Limitations of the Study
The limitations of this study were:
1. The extent to which the 9-weeks experimental period
was too brief for optimum effectiveness of either
instructional method.
2. The extent to which the teacher was not equally competent
in the two methods used in the study.
3. The extent to which the "Hawthorne Effect" might be
operative so as to seriously effect the results of the
two procedures used in the study.
Definition of Terms
In order to maintain a clarity of meaning and preciseness of
understanding as the discussion of the data proceeded, the writer used
certain terms throughout the study. They are defined below:
6
1. The term, "Audio-Visual Method," as used in this study
refers to a procedure in teaching which uses audio
and visual materials as indicated in number 2 immediately
below.
2. The term, "Audio-Visual Materials," as used in this study
refers to those materials such as films, filmstrips,
records, overhead projectors, transparencies, etc., that
are used for instructional purposes,^
3. The term, 'Traditional Method," as used in this study
refers to a procedure through which the textbook is
used as the primary tool of instruction.^
4. The term, "Elementary Mathematics," as used in this study
refers to the mathematics taught in grades four through
six in the elementary school.
Locale and Research Design
Significant features of the research design of this study are
characterized under appropriate captions below.
Locale.—This study was coordinated in the home of the writer
at Eatonton, Georgia with the actual research being conducted
in the fifth grade at the Baker Elementary School which is
located in Eatonton, Putnam County, Georgia.
Eatonton is the county seat of Putnam County which is
located fifty miles south of Athens, Georgia and forty miles
north of Macon, Georgia, There are four major industries
located in Eatonton, namely, the Plant Harlee Branch Construc¬
tion of Georgia Power Company, the Enterprise Aluminum Plant,
the Imperial Cotton Mill, and the Eatonton Manufactoring Company.
Edward Smith and Others, The Educator's Encyclopedia (Englewood
Cliffs, New Jersey: Prentice-Hall, Inc., 1961), p. 690.
2
Walter S. Monroe, Encyclopedia of Educational Research (Atlanta:
Macmillan Company, 1941), p. olO,
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The chief occupation of the people is dairy farming, while
the lesser occupation is factory working. This school has
been in existence for twelve years with an enrollment of
thirteen hundred students and a teaching staff of fifty-six.
It is housed in a modern brick building containing four wings
with adequate classroom space, gymnasium, cafeteria, clinic,
and administrative offices. The opportunities for mathematical
usage include community, school, and social situations, within
the framework of Putnam County.
Method of research.—The Experimental Method of research,
utilizing selected mathematics units, standardized tests, and
statistical analysis was used to gather the necessary data for
this study.
Description of the subjects.—The subjects involved in this
study were seventy pupils enrolled in the fifth grade at the
Baker Elementary School, Eatonton, Putnam County, Georgia during
the months of January, 1968 through March, 1968. The subjects
were divided into two intelligent and/or achievement matched
or equated groups. Each group contained thirty-five pupils.
The chronological ages ranging from a low of 10 years and 1
month to a high of 13 years and 11 months.
Description of the instruments.—The instrument used in col¬
lecting the data for this study was the Stanford Achievement
Arithmetic Test; Intermediate II, Form W and Form X.^
Truman L. Kelley, Richard Madden, Eric F. Gardner, and Herbert
C. Rudman, Stanford Achievement Arithmetic Tests; Intermediate II. Form
W and X (New York: Harcourt, Brace and World, Inc., 1964).
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This instrument is a test in three parts and has a scale
for computing intelligence quotients from the Otis Q.uick-
Scorinq Mental Ability Test* It consists of tests in arithme¬
tic computation, arithmetic concepts, and arithmetic applica¬
tion. It is designed for use primarily from the middle of
Grade 5 to the end of Grade 6,
Operational steps.—The operational steps used in conducting
this study were as follows:
1. Permission to conduct this study was secured from the
proper school authorities.
2. Two groups of fifth-graders were selected, equally
matched, or equated on intelligence.
3. The pupils were administered the Stanford Achievement
Test - Form W at the beginning of the study so as to
establish the initial levels of achievement.
4. A time-clock of nine weeks was established.
5. A common sequence of content was selected and
used with both groups.
6. During the nine weeks experimental period, the two
groups: audio-visually taught and traditionally
taught, studied the common sequence of units as
well as kept separated at all times.
7. At the end of the nine vieeks experimental period,
the two groups of pupils were retested on the
Stanford Achievement Test - Form X.
8. The data derived from the appropriate tests were
assembled in tables, and in turn, statistically
treated as dictated by the purposes of the study.
9. The statistical measures computed and used in the
analysis of the data were: the mean, median,
standard deviation, standard error of the mean,
standard error of the difference between the means,
and Fisher's "t".10.The findings, conclusions, implications, and recom¬
mendations stemming from the analysis and interpre-
9
tation of the data, were formulated and incorporated
in the finished thesis copy.
Survey of Related Literature
The survey of related literature pertinent to this study is pre¬
sented in the following paragraphs.
It has been noted that arithmetic teaching in the past has been
less effective than it should be. In seeking reasons for this lack
of efficiency, material and content have been somewhat at fault but
certainly the methods of teaching arithmetic have also been an impor¬
tant factor. The methods have greatly been influenced by objectives
of arithmetic. When the aim is for quantitative thinking along with
computational skills, then teaching follows rational methods.^
The traditional method of teaching arithmetic endeavored to
equip the student to solve problems through the application of memorized
methods or algorithms, and many types of problems were completely un¬
sol vable by students, simply because they were too complicated and did
not fit the rules. This fact alone reduced the difficulty a student
could encounter, even though he may have been required to mimic his
. 2
way through dozens of exercises.
Dutton and Hockett discussed three methods of instruction in
arithmetic that have been used: (1) the drill method, (2) incidental
teaching, and (3) the method emphasizing understanding. Drill, the
^Lexie Battle Williams, "Two Methods of Teaching Arithmetic in
Second Grade," (unpublished Master's thesis. School of Education,
Atlanta University, 1965), p. 18.
2
Jerome T. Murray, The Student and The New Math (New York:
Henry Regnery Company, 1965), p. 122.
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traditional method, is used widely to make specific skills habitual
and useful. The latter methods are used to help establish a social
need for arithmetic and to help develop understanding within the
learner.'
Most textbooks are "self teaching" and provide examples of drills
or problems for pupils to solve. It is a rather common practice for
the teacher to assign work by pages, and she may recommend that all
or part of the lesson be done out of school. Class time is then used
for reporting the outcomes of the home practices, clarifying misunder¬
stood or difficult points of the lesson, or presenting new work for
the next assignment. Thus, the textbook tends to become the course of
study and the teacher's manual that accompanies the textbook will
2
dictate the methodology.
The teacher who teaches "by the book" finds it difficult to
integrate audio-visual experiences in the classroom. They tend to
"interrupt her rigid unimaginative lesson plan."^
Traditional methods are still being used by many educators.
Washington found that this is due to the fact that the curriculum was
in the past and is still today concerned with common usage of operations
'wilbur H. Dutton and John A. Hockett, The Modern Elementary
School Curriculum and Methods (New York; Holt, Rinehart and Winston,
1962), pp. 247-4iJ.
2
Clyde G. Corle, Teaching Mathematics in the Elementary School
(New York; The Ronald Press Company, 1964), pp. 22-23.
^Robert E. DeKieffer, Audio-Visual Instruction (New York; The
Center of Applied Research in Education, Inc., 19^5), p. 4.
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within the decimal system. Realizing that this system has not changed
it becomes obvious that the basic curriculum has not changed either.^
Smith asserts that considerable misunderstanding has occurred
among educators in discussions pertaining to the term "Modern Mathe¬
matics," He states that "Modern Mathematics" refers to an approach
to the study of mathematics. This approach emphasizes the importance
of concepts, patterns, and mathematical structure as well as the
development of mathematical skills. The new applications and uses of
today's mathematics demand that pupils learn the "why" as_we11 as "how"
2
at each step of the learning process.
Modern courses in elementary school mathematics emphasize three
major purposes: (1) To give the child an understanding of the struc¬
ture of mathematics, (2) to give him tools for building new ideas and
concepts for what he already knows, and (3) to develop in him an abil-
3
ity to apply generalizations to specific cases.
It is true that every situation may be considered as having two
sides as it were a qualitative side and a quantitative. It is also
true that any given situation may be dissected to reveal each side as
a separated item of experiences. But when we view a given situation
as a living, acting series of reactions of the person involved, we see
both the qualitative and the quantitative phase, not separately, but
intimately intertwined. What is more, we see that the very character
^Geraldine R, Washington, "The Teaching of Arithmetic in Selected
Elementary Schools of Meriwether County, Georgia^'(unpubii shed Master's
thesis. School of Education, Atlanta University, 1963), p. 13»
2Seaton E. Smith, Exploration in Elementary Mathematics (Engle¬
wood Cliffs, New Jersey: Prentice-Hall, Inc., 1966), p. 1,
3Tbid.. p. 47.
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of the qualitative side is determined by the quantitative.^
To find a simple way of expressing quantitative side of things,
Spitzer states:
. . . the child may actually combine physical groups of
objects. This use of actual objects to show quantities is
an excellent way for a pupil to acquire adequate concepts of
numbers and a basis for the thinking required to do funda¬
mental operations.2
Objects or devices used in a teaching situation which employs
the use of sight and/or sound are classified as audio-visual materials.
Such devices fall roughly into three categories: Nonprojected, pro¬
jected, and audio materials and equipment. Since the early 1900's
other terms — such as visual aids, instructional materials, teaching
aids, communication media, educational media and many more — have been
used interchangeably to designate a group of materials and techniques
which stimulates the sense of the learner.*^
Collier found that one of the eight factors most frequently
thought of as being a block to meaning and understanding in arithmetic
is that too few concrete experiences are provided for pupils in the
L
upper grades.
For the purpose of developing mathematic meanings, pupils are
supplied with materials such as plastic disks, cardboard squares, and
^Harry G. Wheat, How To Teach Arithmetic (Chicago: Row, Peterson
and Company, 1961), p. 300.
2
Herbert F, Spitzer, The Teaching of Arithmetic (Boston: Houghton-
Mifflin Company, 1961), p. 59^!
3
Robert E. DeKieffer, Audio-Visual Instruction (New York: The
Center of Applied Research in Education, Inc., 1965), p. 1.
4
Calhoun C. Collier, "Blocks to Arithmetical Understanding," The
Arithmetic Teacher, VI (November, 1959)» 262-68,
13
wooden dowels that can be stacked, grouped, or packaged. Discovery
experiences in which individual pupils group these materials are ac¬
companied by demonstrations on flannel board. Each pupil may observe
solutions and re-examine his display, affording a natural basis for
generalization and exploration in number operations.^
Control research studies, comparing pupil achievement in pro¬
grams emphasizing an exploratory or discovery type of procedure with
programs of a nonexploratory or discovery nature have given slight
edge to the exploratory or discovery programs. When comparisons of
outcomes are made through other data gathering means such as observa¬
tion of pupils' resourcefulness, confidence, and general interest in
mathematics, the result have been definitely in favor of programs
2
emphasizing exploration and discovery.
Other experimental studies point out that the discovery method
of teaching arithmetic is believed to help avoid rote or superficial
3
learning, and to promote deeper, more meaningful learning.*^
Human beings learn mainly through seeing and hearing or looking
and listening. Sensing the need of a broader opportunity for learning
and more effectiveness in learning, educators and investigators have
developed many media which are now being widely used in all parts of
^John L. Marks, Richard C. Purdy and Lucien B. Kinney, op. cit.,
p. 198.
2
Herbert F. Spitzer, What Research Says to the Teacher Teaching
Arithmetic (Washington: The National Education Association, 1963),
p. 8.
■a
“^Robert B. Davis, The Changing Curriculum: Mathematics (Wash¬




The result of a study designed to identify the effects on learn¬
ing when using several audio-visual materials among elementary and
junior high school pupils in other subject areas showed amazing gains
by the experimental groups above those gains by comparable control
2
groups studying identical subject-matter.
Banghart and others reported significant gains among an experi¬
mental group over a control group when programmed material in elemen¬
tary school mathematics was used in comparison with the control group
3
using traditional mathematics.
The audio-visual method allows the teacher of mathematics to use
a cross-media array of materials so as to achieve the full measure of
a learner's potential.^
Sands, believes the audio-visual method harmonizes with the demo¬
cratic approach, because it is an answer to its implicit requirement
that the choice of teaching materials and methods are kept flexible
and responsive to the need of the taught.^
Eula Arnold, "Audio-Visual Education In Two Elementary Schools
of Clayton County, Georgia" (unpublished Master's thesis. School of
Education, Atlanta University, I960), p. 1.
2
Nicholas P. Georgrady, Louis G. Romano, and Walter A. Whittick,
"Increased Learning Through The Multimedia Approach," Audio-visual
Instruction (Washington: Department of A V Instruction, NEA, XII,
No. 3 (March, 1967), 250-53.
3
Frank W. Banghart, John C. McLaulin, and James B. Wesson, "An
Experimental Study of Programmed Versus Traditional Elementary School
Mathematics," The Arithmetic Teacher, X (April, 1963), 199-204.
^Walter Whittick and Charles F. Schuller, Audio-Visual Materials
(3rd ed. New York: Harper and Row Publishers, 19^2), p. 431.
^Lester B. Sands, Audio-Visual Procedures in Teaching (New York:
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Recallable visual experiences provided by visual aids to learn¬
ing, make up only one category--probably the most important single one
of the many sensory aids to learning. Visual aids are primarily those
selected, controlled visual experiences which are presented to the
learner for the purpose of providing him with a true and accurate visual
picture or impression which, in turn, will be recalled at appropriate
later times by the learner. From a practical point of view symbols
representing previous experiences of the learner are also considered
visual aids to learning. Instructional method, through visual educa¬
tion, has given actual visual, or seeing, experiences a role more
important than that of the other sensory avenues to learning, simply
because humans who possess all their senses characteristically use sight
and recall of visual experiences more readily in their learning. Some
authorities have calculated conservatively that 80 per cent of readily
recallable memory is visual for most persons.
With the greater emphasis placed upon mathematics for all chil¬
dren, we need to exploit to a far greater extent than we have ever done
before, the vast resources of electronic media, as well as other edu¬
cational media at our disposal. The development of new mathematics
curricula and restructured materials should make use of media now avail¬
able. In fact, the development of quality "software" for this vast
amount of "hardware" could be a great contribution to our total curri¬
culum efforts.
Basic to all good teaching is thorough advanced planning. Although
The Ronald Press Company, 1956), p. 19.
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some educators frown, rigid flexible lesson plans, and an organized
systematic outline of proposed classroom activities would be of great
help to the teacher in making the most effective use of audio-visual
materials,'
Summary of Related Literature
Literature pertinent to this research is summarized in the para¬
graphs below.
Williams, in her study, found that it has been noted that arith¬
metic teaching in the past has been less effective than it should be.
In seeking reasons for this lack of efficiency, material and content
have been somewhat at fault but certainly the methods of teaching arith¬
metic have also been an important factor.
Murray found that the traditional method of teaching arithmetic
endeavored to equip the student to solve problems through the applica¬
tion of memorized methods or algorithms, and many types of problems
were completely unsolvable by students simply because they were too
complicated and did not fit the rules.
Dutton and Hockett discussed three methods of instruction in
arithmetic that have been used: (1) the drill method, (2) incidental
teaching, and (3) the method of emphasizing understanding. Drill, the
traditional method, is used widely to make specific skills habitual and
useful. The latter methods are used to help establish a social need
for arithmetic and to help develop understanding within the learner.
^Robert E. Kiffer and Lee Cochran, Manual of Audio-Visual Tech-
niques (2nd ed. Englewood Cliffs, New Jersey: Prentice-Hall, Inc.,
1962), pp. 12-13.
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Corle found that most textbooks are "self teaching" and provide
examples of drill or problems for ..pupils to solve. Thus, the textbook
tends to become the course of study and the teacher's manual that ac¬
companies the textbook will dictate the methodology.
DeKieffer revealed in his study that the teacher who teaches "by
the book" finds it difficult to integrate audio-visual experiences in
the classroom. They tend to "interrupt her rigid unimaginative lesson
plan."
Washington, in her study, found that traditional methods are
still being used by many educators and that this is due to the fact
that the curriculum was in the past and is still today concerned with
common usage of operations within the decimal system. Realizing that
this system has not changed it became obvious that the basic curriculum
has not changed either.
Smith asserts that considerable misunderstanding has occurred
among educators in discussions pertaining to the term "Modern Mathe¬
matics." He states that "Modern Mathematics" refers to an approach to
the study of mathematics. This approach etrphasizes the importance of
concepts, patterns, and mathematical structure as well as the develop¬
ment of mathematical skills.
In the same study Smith identifies that modern courses in ele¬
mentary school mathematics emphasize three major purposes: (1) To
give the child an understanding of the structure of mathematics, (2)
to give him tools for building new ideas and concepts for what he al¬
ready knows, and (3) to develop in him an ability to apply generaliza¬
tions to specific cases.
DeKieffer found that objects or devices used in a teaching
18
situation which employ the use of sight and/or sound are classified as
audio-visual materials. Such devices fall roughly into three categor¬
ies: Nonprojected, projected, and audio materials and equipment.
Collier found that one of the eight factors most frequently
thought of as being a block to meaning and understanding in arithmetic
is that too few concrete experiences are provided for pupils in the
upper grades.
Marks, Purdy and Kinney, in their investigation, found that for
the purpose of developing mathematical meanings, pupils are supplied
with materials such as plastic disks, cardboard squares, and wooden
dowels that can be stacked, grouped, or packaged. Discovery experi¬
ences in which individual pupils group these materials are accompanied
by demonstrations on flannel board.
Spitzer found in his study that control research studies, com¬
paring pupil achievement in programs emphasizing an exploratory or
discovery type of procedure with programs of a non-exp 1 oratory or dis¬
covery nature have given slight edge to the exploratory or discovery
programs.
Davis in his study points out that the discovery method of teach¬
ing arithmetic is believed to help avoid rote or superficial learning,
and to promote deeper, more meaningful learning.
Arnold, in her study, found that human beings learn mainly through
seeing and hearing or looking and listening. Sensing the need of a
broader opportunity for learning and more effectiveness in learning,
educators and investigators have developed many media which are now
being widely used in all parts of the world.
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Georgrady, Romano, andWhittick, in their investigation, found
that the result of a study designed to identify the effects on learn¬
ing when using several audio-visual materials among elementary and
junior high school pupils in other subject areas showed amazing gains
by the experimental groups above those gains by comparable control
groups studying identical subject-matter.
Banghart, McLaulin, and Wesson, in their study, found that sig¬
nificant gains among an experimental group over a control group when
programmed material in elementary school mathematics was used in com¬
parison with the control group using traditional mathematics.
Whittick and Schuller found that the audio-visual method allows
the teacher of mathematics to use a cross-media array of materials so
as to achieve the full measure of a learner's potential.
Sands, believes the audio-visual method harmonizes with the demo¬
cratic approach, because it is an answer to its implicit requirement
that the choice of teaching materials and methods be kept flexible and
responsive to the need of the taught.
Kiffer and Cochran, in their investigation, found that basic to
all good teaching is thorough advanced planning. In the same study,
Kiffer and Cochran found that although some educators frown, rigid
flexible lesson plans, and an organized systematic outline of proposed
classroom activities would be of great help to the teacher in making
the most effective use of audio-visual materials.
The findings of the researchers in the area of methods of instruc
tion in elementary mathematics have contributed greatly to an under¬
standing of the problem. While Chapter I has attempted to give an over
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view and arrange in some sequential order of dealing with the problem
of methods of instruction in elementary mathematics. Chapters II and
III will present the findings, summaries, conclusions, and recommenda¬
tions of this study.
CHAPTER II
PRESENTATION AND ANALYSIS OF DATA
Organization and Treatment of Data
This chapter contains the presentation and analysis of the data
obtained from two testing periods of this study. The instrument used
was: The Stanford Achievement Test in Arithmetic; Intermediate II,
Forms W and X. These data from the test were properly tabulated and
are presented in an array of tables. The data are organized and
arranged into the following sections:
1. Pre-Test Period
a) Distribution of scores obtained by Audio-Visual and
Textbook Groups
b) Significant Differences between the scores obtained
by Audio-Visual and Textbook Groups
2, Post-Test Period
a) Distribution of scores obtained by Audio-Visual and
Textbook Groups
b) Significant Differences between scores obtained by
Audio-Visual and Textbook Groups
c) Significant Differences pre-test and post-test scores
for Audio-Visual and Textbook Groups.
The "t" ratios were analyzed and interpreted at the one per
cent level of confidence with a critical index of 2.58.
Instructional Procedures Used in Presenting Subject Matter
to Group Taught by Audio-Visual Method
Introductory sentence.—The writer used the outline and sequence
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of material from the basic textbook. Arithmetic 5 by McSwain and
Others but implemented Audio-Visual Aids in presenting all subject mat¬
ter to the pupils in this group.
Objectives of instruction.—The objectives which guided the
activities involved in the use of the Audio-Visual Method were as
follows:
1. To help pupils extend their use of division to include
two-digit divisors.
2. To help pupils develop an understanding of and an
appreciation for measurements.
3. To help pupils build an, association between concepts
of division and fractional numbers.
4. To help pupils gain experience in solving story problems.
Specific procedures.--In accordance with the Audio-Visual Method
of Instruction the writer selected and outlined in sequence the sub¬
ject matter units to be used from the basic textbook, Arithmetic 5 by
McSwain and Others. A basic list of audio-visual materials available
was secured from the library and those applicable to the units selected
acquired.
To begin the unit ‘Using Two-Digit Divisors," the concept of
inverse operation with multiples of one through nine were reviewed
with the use of a Disneyland recording, Walt Disney's Multiplication
and Division. Any product greater than ten was written on the over¬
head projector in its expanded form using ten as the key to more mean¬
ingful arithmetic.
4 X 6 = 2D + 4 9 X 4 = 30 + 6
5 X 7 = 30 + 5 5X3 = 10 + 5
8 X 6 = 40 + 8 3 X 8 = 2D + 4
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Numerals then were listed on the chalkboard of smaller multiples
establishing the end pattern of zero. The commuted form was also
emphasized and pupils were constantly reminded that ten Is the key to
easier arithmetic.
1 X 2 = 2 1 X 20 = 20 20 X 1 = 20
2X2=4 2X 20 = 40 20 X2= 40
3X2=6 3X20=60 20X3=60
For the next three days practice in locating a given divisor
between two consecutive multiples and finding the correct quotient
figure was given with the filmstrip Two-Figure Divisors by McGraw Hill
Book Company. This Included having pupils make Illustrations of the
separation of the subjects which are obtained In division (repeated
subtraction).
To check understanding the following problems were assigned as
home work:
32JVr 91) 93 41/95“
1. An airplane traveled 55 miles In 11 minutes. What was
Its average speed In miles per minute?
2. Robert's father pays 32<i for a gallon of gasoline. How
many gallons can he buy for 96<:?
The next week activities were extended to Include division of
three, four and five-digit dividends by two digit-divisors.
Teacher-made charts. Steps In Division and Casting Out Nines
were presented to help pupils be sure of obtaining the right quotient
figure and to check the answer obtained another way other than Inverse
operation.
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The filmstrip. Factors, Prime and Composite Numbers by Colonial
Film Company was used to help pupils gain more understanding and give
more practice in using two-figures divisors.
The following exercises were given to help evaluate skills that
were taught.
34 ) 493 43J 5332 42) 85260
1. A farmer picked 29 melons that had a combined weight of
609 pounds. What is the average weight of each melon?
2. The bakery makes 6480 loaves of bread in 16 hours.
What was the average number of loaves per hour?
At the beginning of the third week the unit entitled, "The
Importance of Measurement" was begun.
With the use of the overhead projector and a group of trans¬
parencies on measurements from the 3M Company, the teacher guided the
discussion on the history, meaning, and importance of measurement.
(Questions guiding the discussion were:
1. Why do you think measurement is important?
2. In ancient times how did man begin to name units of
measure?
3. What are some of the old-time measures still used today?
Committees within the class were formulated to assume the fol¬
lowing responsibilities and report findings.
1. Make a bulletin board on the subject "Measures: Ancient
and Modern."
2. Make a display of various measuring instruments which were
collected by the total group.
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3. Investigate at local drug and jewelry stores to find
units of measure that are smaller than those we commonly
use (grams, karets, etc.).
4, Do library research and reports on (a) linear measures,
(b) time measures, (c) measuring temperature and (d) Our
Money System,
Teacher-made posters were used to present dry measures and liquid
measures.
The filmstrips. Measurements and Tel 1ing Time by McGraw Hill Book
Company were used after the committee reports on linear and time meas¬
ures to give practice in solving problems about the measures. The film.
The Calendar was secured from the state film library and showed at the
end of the fifth week.
In two weeks that followed pupils received practice in changing
larger units of measure to smaller ones and vice versa. Clocks and
calendars; rulers, yardsticks and a steel tape; liquid and dry measur¬
ing devices; weighing scales, thermometers, and play money were pro¬
vided for pupils' use in helping them solve these problems. A United
States Map that included standard time zones was also included in these
materials.
168 da. = wks. 28 yd. = ft.
39 qt. = Pt. qt. 13 bu. = pk.
8 lb. = oz. 12 yr. = da.
72 qt. = qal, 132 mo. = yr.
100 in. = ft. in. 60 fl. oz. = C f1. oz.
1, What is the difference in hours between 3 p.m. and 9 p.m.?
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2. What is the difference in degrees between freezing and
boiling temperatures of water?
3. Betty plans to save $.85 a month. At this rate, how much
money will she be able to save in a year?
4. What names are given to the time zones in the United States?
5. A program is televised in New York at 6 p.m. What time
does the clock show in Denver? Chicago? Los Angeles?
Anchorage?
As a culminating activity, at the end of the seventh week each
pupil was required to present a project developed on his own, centered
around one of the types of standard measures.
The unit, "Language of Fractions" was introduced with the use of
the flannel board and felt cut-outs. Models for equivalent fractions
— circles, squares, rectangles, pentagons, hexagons and octagons in
both paper and felt were collected. Each pupil prepared a set of these
models for his own use. These were used to (a) identify fractional
parts of a whole figure, (b) to discover equivalent values and (c) to
show many ways of renaming the numeral 1.
The number line, naming points whose values were less than one
was used to emphasize the relationship between division and fractional
numbers. The filmstrip. The Meaning of Fractions by Colonial Film
Company was used to give practice in making fractions larger and reduc¬
ing fractions to lowest terms.
Write the equivalent fraction;
1/2 = N/8 1/3 = 4/N




Reduce to lowest terms;
3/9 = ? 7/21 = ? 7/7 = ?
10/20 = ? Vl2 = ? 9/15 = ?
The measuring devices collected for the earlier unit were used
to help pupils find fraction parts of measures.
1/4 bu. = qt. 5/6 ft. = in.
2/3 yd. = ft. 3 pt. = gal.
9 in. = ft. 8 oz. = 1b.
1. Mr. Smith paid Bob at the rate of 90^ an hours. Bob
worked 2/3 hour. How much did he earn?
2. If candy sells for 60^ a pound, what fractional part
of a pound can you buy with 15^?
3. Bill had 48 stamps. He traded 3/8 of them to Roger.
How many stamps did he trade?
Description of Procedure Used in Presenting Subject Matter
to Group Taught by Textbook Method
Introductory sentence.—The writer selected material from the
basic textbook used by the total group.
Objectives of instruction.—The objectives which guided the
activities involved in the use of the textbook method were as follows
1. To help pupils extend their use of division to include
two-digit divisors.
2. To help pupils develop an understanding of and an
appreciation for measurements.
3. To help pupils build an association between concepts
of division and fractional numbers.
4. To help pupils gain experience in solving story problems.
Specific procedures.—In using the textbook method the writer
used only the subject-matter outlined in the basic textbook, Arithmetic
£ by Laidlaw Company.
examples given in the
chalkboard and explain
This entailed assigning material, going over
textbook, and having pupils put problems on the
them the following day.
I
Division of two-
. Using Two-digit Divisors
digit dividends by two-digits divisors:
10 /4o~ 20 JW~ 30 J33“
4o 747“ 30 )jr~ 70 778“
13 /IT 13 J2?r 22 /W"
24 PtS~ 91 JW 45 JW~
Division of three, four, or five digit
di vi sors:
dividends by two-digit
36 ^210 92 jaas 47 /375“
47 /988 41 85 4250
34 J i44o 86 J3306 73 J 3066
67 J 2942 52 ;41598 37 J 14263
13 ; 65117 50 ; 77350 48 J 45678
Using division in problem solving:
1. A farmer picked 29 melons that had a combined weight of
29
609 pounds. What was the average weight of each melon?
2. The hobby store sells 15 pictures of airplanes for
$.75« What Is the cost of one picture?
11. The Importance of Measurement
The following words from the chapter on measurement were listed
on the chalk board and pronounced. This was suggested by the textbook,
span, cubit, foot, fathom, furlong, fourscore, league,
direct measurement. Indirect measurement.
Pupils were asked to read the first three pages of the chapter
In order to find appropriate definitions for words and began to
memorize the standard tables of measurement In this chapter (linear,
liquid, dry, weight, temperature, and time).
The following problems were assigned from the textbook:
28 yd. = ft. 6130 lb. = T. lb.
72 gal . = qt. 39 qt. = pk. qt.
13 bu. = pk. 83 pt. = qt. pt.
8 lb. = oz. 100 In. = ft. In.
7 da. = hr. 60 f1. oz.= c f 1. oz.
Each pupl1 was asked to learn the time zones 11sted on the Uni ted
States Map In the textbook.
Story Problems and Q,uest1ons
1. Mr. James left work at 8 a.m. and returned home at 3 p.m.
How many hours was he away?
. What Is the difference In degrees between the freezing and
boiling temperatures of water?
2
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3. How many hours difference is there between Eastern Standard
Time and Mountain Standard Time? Alaska Standard Time?
Central Standard Time?
4. Each of the 121 pupils in our class received 1 pint of
milk a day. How many gallons of milk were needed each
day? How many gallons were needed in one week?
III. The Language of Fractions
Pupils were asked to read the chapter in the textbook, and to







reduce to lowest term
The following exercises, from the textbook, were assigned to
pupils for home work:
1. Draw circles to show the following fractional parts -
halves, fourths, sixths, thirds, eighths, and twelfths.





















5 pt. = gal. 7/12 hr. = mi n
55 min. = hr. 5/8 lb. = oz.
18 hr. = da. 1/2 da. = mi n
Solve for n:
1/3 of 24 = n 5/8 of 40 = n
2/5 of 30 = n 5/6 of 54 = n
Story problems
1. Mr. Collins bought 4 gallons of paint. He used
5/16 of the paint for the back of the house. How
many quarts of paint did he use for the back of
the house?
2, Sally was assigned 32 arithmetic problems. She
completed 12 of them. What fractional part of the
assignment was completed?
The Pre-Test Period
The data obtained from the administration of the Stanford Achieve¬
ment Test in Arithmetic, Intermediate II, Form W are presented in
Tables 1 through 21. The distribution of the data is found in Tables
1 through 14 and the significant differences between the two groups
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are found in Tables 15 through 21.
Distribution of the Chronological Ages
The distribution of the chronological ages of the 35 subjects
in the group taught by audio-visual method and the 35 subjects taught
by textbook method are presented in Table 1 and Table 2.
Audio-visual.—The chronological ages of the group taught by
audio-visual method ranged from a low of 121 months to a high of 164
months; with a mean of 133.17 months, a median of 127,94, a standard
deviation of 9-36, and a standard error of the mean of 1.58 months.
Further, Table 1 shows that 9 or 25.72 per cent of the subjects scored
above the mean, 23 or 65.72 per cent of the subjects scored below the
mean, and 3 or 8.57 per cent of them scored within the mean class-
interval. The data showed that the chronological ages tended to fall
below the mean.
Textbook.—The chronological ages of the group taught by textbook
method as shown in Table 2 ranged from a low of 121 months to a high
of 165 months, with a mean of 133.26 months, a median of 130.00 months,
a standard deviation of 10,95 months, and a standard error of the mean
of 1.85 months. Further, Table 2 shows that 11 or 30.82 per cent of
the subjects scored above the mean, 21 or 59.00 per cent of the subjects
scored below the mean, and 3 or 8.57 per cent of them scored within
the mean class-interval. These data indicated that the chronological
ages tended to fall below the mean.
Distribution of the Intelligence Q,uotients in Arith¬
metic from the Otis Stanine on the Stanford
Achievement Test in Arithmetic, Inter¬
mediate II, Form W
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TABLE 1
DISTRIBUTION OF THE CHRONOLOGICAL AGES OF THE 35 SUBJECTS IN
THE GROUP TAUGHT BY AUDIO-VISUAL METHOD
Ages Number Per Cent
162 - 164 3 8.57
159 - 161
156 - 158
153 - 155 1 2.86
150 - 152
147 - 149 1 2.86
144 - 146 1 2.86
141 - 143 2 5.71
138 - 140
135 - 137 1 2.86
132 - 134 3 8.57
129 - 131 4 11.43
126 - 128 8 22.86
123 - 125 6 17.14







The distribution of the Intelligence Q,uotients in arithmetic
computation, concepts, and application from the Otis Stanine on the
Stanford Achievement Test in Arithmetic; Intermediate II, Form W as
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TABLE 2
DISTRIBUTION OF THE CHRONOLOGICAL AGE OF THE 35 SUBJECTS IN
THE GROUP TAUGHT BY TEXTBOOK METHOD
Ages Number Per Cent
165 - 167 1 2.86




150 - 152 1 2.86
147 - 149 1 2.86
144 - 146 2 5.21
I4l - 143 1 2.86
138 - 140 3 8.57
135 - 137 1 2.86
132 - 134 3 8.57
129 - 131 7 20.00
126 - 128 6 17.14
123 - 125 4 11.43
120 x 122 4 11.43






obtained by the 35 subjects taught by audio-visual method are presented
in Tables 3, and 5.
Computation,—The Intelligence Q.uotients from the Otis Stanine, on
the Stanford Achievement Test in Arithmetic; Intermediate II, Form W
as shown in Table 3 ranged from a low of 81 to a high of 105, with a
mean of 90.83^ a median of 90.81, a standard deviation of 5,91 and a
standard error of the mean of 1.00. Further, Table 3 shows that 13 or
37.25 per cent of the subjects scored above the mean; 14 or 40.00 per
cent below the mean, and 8 or 22.86 per cent of them scored within the
mean class-interval.
The data showed that this group's scores were fairly evenly dis¬
tributed above and below the mean with only one-fifth of the scores
remaining within the mean class-interval.
Concepts.—The Intelligence (Quotients from the Otis Stanine, on
the Stanford Achievement Test in Arithmetic; Intermediate II, Form W
as shown in Table 4, ranged from a low of 81 to a high of 117> with a
mean of 97»17» a median of 97*38, a standard deviation of 8.76, and a
standard error of the mean of 1.48. Further, Table 4 shows that 16 or
45.72 per cent of the subjects scored above the mean, 15 or 42.85 per
cent of the subjects scored below the mean, and 4 or 11.43 per cent of
the subjects scored within the mean class-interval.
These data indicated that most of the pupils were distributed
fairly evenly above and below the mean.
Application.—The Intelligence (Quotients from the Otis Stanine,
on the Stanford Achievement Test in Arithmetic; Intermediate II, Form
W, as shown in Table 5, ranged from a low of 81 to a high of 112, with
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TABLE 3
DISTRIBUTION OF THE INTELLIGENCE dUOTIENTS IN ARITHMETIC COMPUTATION
FROM THE OTIS STANINE ON THE STANFORD ACHIEVEMENT TEST IN ARITH¬
METIC: INTERMEDIATE II, FORM W FOR 35 SUBJECTS TAUGHT BY
AUDIO-VISUAL METHOD
Scores Number Per Cent
105 - 107 1 2.86
102 - 104 1 2.86
99 - 101 1 2.86
96 - 98 4 11.43
93 - 95 6 17.14
90 - 92 8 22.86
87 - 89 4 11.43
84 - 85 6 17.14









a mean of 91*69, a median of 90*00, a standard deviation of 9*45* and a
standard error of the mean of I.60. Further, Table 5 shows that 15 or
42.85 per cent of the subjects scored above the mean, 17 or 48,57 per
cent of the subjects scored below the mean, and 3 or 8.57 per cent of
them scored within the mean class-interval.
The data revealed that pupils tended to score below the mean.
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TABLE 4
DISTRIBUTION OF THE INTELLIGENCE QUOTIENTS IN ARITHMETIC CONCEPTS FROM
THE OTIS STANINE ON THE STANFORD ACHIEVEMENT TEST IN ARITHMETIC;
INTERMEDIATE II, FORM W FOR 35 SUBJECTS TAUGHT BY AUDIO¬
VISUAL METHOD
Scores Number Per Cent
117 - 119 1 2.86
114 - 116
111 - 113 1 2.86
108 - no 1 2.86
105 - 107 5 14.28
102 - 104 4 11.43
99 - 101 4 11.43
96 - 98 4 11.43
93 - 95 4 11.43
90 - 92 4 11.43
os001CO 2 5.71
84-86 2 5.71












Distribution of the Intelligence Quotients in Arithmetic
from the Otis Stanine on the Stanford Achievement
Test in Arithmetic; Intermediate II, Form W
The distribution of the Intelligence Qjjotients in arithmetic com-
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TABLE 5
DISTRIBUTION OF THE INTELLIGENCE QUOTIENTS IN ARITHMETIC APPLICATION
FROM THE OTIS STANINE ON THE STANFORD ACHIEVEMENT TEST IN ARITH¬
METIC: INTERMEDIATE II, FORM W FOR 35 SUBJECTS TAUGHT BY
AUDIO-VISUAL METHOD
Scores Number Per Cent
111 - 113 1 2.86
108 - no 1 2.86
105 - 107 3 8.57
102 - 104 3 8.57
99 - 101 2 5.71
96 - 98 3 8.57
93 - 95 2 5.71
90 - 92 3 8.57
87 - 89 3 8.57
84 - 86 3 8.57










putation, concepts, and application from the Otis Stanine on the Stan¬
ford Achievement Test in Arithmetic; Intermediate II, Form W as obtained
by 35 subjects taught by textbook method are presented in Tables 6, 7>
and 8.
39
Computation.--The Intelligence Q.uotients from the Otis Stanine
on the Stanford Achievement Test in Arithmetic; Intermediate II, Form
W as shown in Table 6, ranged from a low of 81 to a high of 118, with
a mean of 91.77* a median of 90.14, a standard deviation of 9.63, and
a standard error of the mean of I.63. Further, Table 6 shows that
12 or 34.30 per cent of the subjects scored above the mean, 16 or
45.72 per cent of the subjects scored below the mean, and 7 or 20.00
per cent of the subjects scored within the mean class-interval.
These data showed that the subjects tended to score below the
mean.
Concepts.—The Intelligence Quotients from the Otis Stanine on
the Stanford Achievement Test in Arithmetic; Intermediate II, Form W
as shown in Table 7 ranged from a low of 8l to a high of 112, with a
mean of 99.93, a median of 98.71, a standard deviation of 7.86, and a
standard error of the mean of 1.33. Further, Table 7 shows that 16 or
45.70 per cent of the subjects scored above the mean, 14 or 40.02 per
cent of the subjects scored below the mean, and 5 or 14.28 per cent
of the subjects scored within the mean class-interval.
These data revealed that the group tended to fall slightly above
the mean.
Application.--The Intelligence Quotients from the Otis Stanine on
the Stanford Achievement Test in Arithmetic; Intermediate II, Form W
as shown in Table 8, ranged from a low of 8l to a high of 112, with
a mean of 94.43, a median of 95.00, a standard deviation of 9.21, and
a standard error of the mean of I.56. Further, Table 8 shows that 17
or 48.58 per cent of the subjects scored above the mean, 15 or 42.85
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TABLE 6
DISTRIBUTION OF THE INTELLIGENCE dUOTIENTS IN ARITHMETIC COMPUTATION
FROM THE OTIS STANINE ON THE STANFORD ACHIEVEMENT TEST IN ARITH¬
METIC* INTERMEDIATE II, FORM W FOR 35 SUBJECTS TAUGHT BY
TEXTBOOK METHOD
Scores Number Per Cent
117 - 119 1 2.86
114 - 116
111 - 113 1 2.86
108 - no 1 2.86
O 1 o 1 2.86
102 - 104 1 2.86
99 - 101 1 2.86
96 - 98 3 8.57
93 - 95 3 8.57
90 - 92 7 20.00
87 - 89 5 14.28
84-86 4 11.43






per cent of the subjects scored below the mean, and 3 or 8.57 per cent
of them scored within the mean class-interval.
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TABLE 7
DISTRIBUTION OF THE INTELLIGENCE QUOTIENTS IN ARITHMETIC CONCEPTS
FROM THE OTIS STANINE ON THE STANFORD ACHIEVEMENT TEST IN
ARITHMETIC: INTERMEDIATE II, FORM W FOR 35 SUBJECTS
TAUGHT BY TEXTBOOK METHOD
Scores Number Per Cent
111 - 113 2 5.71
108 - no 2 5.71
105 - 107 7 20.00
102 - 104 5 14.28
99-101 5 14.28
96 - 98 3 8.57
93 - 95 4 11.43









These data indicated the group tended to score above the mean.
Distribution of the Scores in Arithmetic on the Stanford
Achievement Test in Arithmetic; Intermediate II, Form W
The distribution of the scores in arithmetic confutation, con¬
cepts, and application on the Stanford Achievement Test in Arithmetic;
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TABLE 8
DISTRIBUTION OF THE INTELLIGENCE QUOTIENTS IN ARITHMETIC APPLI¬
CATION FROM THE OTIS STANINE ON THE STANFORD ACHIEVEMENT
TEST IN ARITHMETIC: INTERMEDIATE II, FORM W FOR 35
SUBJECTS TAUGHT BY THE TEXTBOOK METHOD
Scores Number Per Cent
111 - 113 1 2.86
108 - no 1 2.86
105 - 107 4 11.43
102 - 104 4 11.43
VO VO 1 101 4 11.43
96 - 98 3 8.57
93 - 95 3 8.57
90 - 92 3 8.57
00 1 89 2 5.71
84 - 86 2 5.71










Intermediate II, Form W as obtained by the 35 subjects taught by audio¬
visual method is presented in Tables 9» 10, and 11.
Computation.—The distribution of the scores in arithmetic compu¬
tation on the Stanford Achievement Test in Arithmetic; Intermediate II,
Form W as shown in Table 9 ranged from a low of 22 to a high of 48, with
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TABLE 9
DISTRIBUTION OF SCORES IN ARITHMETIC COMPUTATION ON THE
STANFORD ACHIEVEMENT TEST IN ARITHMETIC: INTERMEDI¬
ATE II, FORM W OF THE 35 SUBJECTS TAUGHT BY
AUDIO-VISUAL METHOD
Scores Number Per Cent
48 - 50 3 8.57
45 - 47 3 8.57
42 - 44 4 11.38
39 - 41 7 20.00
36 - 38 14 40.00










a mean of 38.40, a median of 38.39, a standard deviation of 3.71 ^ and
a standard error of the mean of 0.63. Further, Table 9 shows that 17
or 48.57 per cent of the subjects scored above the mean, 4 or 11.43 per
cent of the subjects scored below the mean, and l4 or 40.00 per cent of
them scored within the mean class-interval.
This data showed that this group scored above the mean
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Concepts.--The distribution of the scores in arithmetic concepts
on the Stanford Achievement Test in Arithmetic; Intermediate II, Form
W as shown in Table 10 ranged from a low of 22 to a high of 68, with a
mean of 43.69, a median of 43.60, a standard deviation of 7.98, and a
standard error of the mean of 1.35» Further, Table 10 shows that 16
or 45.72 per cent of the subjects scored above the mean, 14 or 40.00
per cent of the subjects scored below the mean, and 5 or 14.28 per
cent scord within the mean class-interval.
These data indicated that the group scored slightly above the
mean.
Application.—The distribution of the scores in arithmetic appli¬
cation on the Stanford Achievement Test in Arithmetic; Intermediate
II, Form W as shown in Table 11 ranged from a low of 27 to a high of
56, with a mean of 38.53, a median of 38.32, a standard deviation of
7.32, and a standard error of the mean of 1.24. Further, Table 11 shows
that 17 or 48.57 per cent of the subjects scored above the mean, 13
or 37.14 per cent of the subjects scored below the mean, and 5 or 14.28
per cent of the subjects scored within the mean class-interval.
These data revealed that the group scored slightly above the
mean.
Distribution of the Scores in Arithmetic on the Stanford
Achievement Test in Arithmetic, Intermediate II, Form W
The distribution of the scores in arithmetic computation, con¬
cepts, and application on the Stanford Achievement Test in Arithmetic;
Intermediate II, Form W as obtained by the 35 subjects taught by text¬
book method is presented in Tables 12, I3, and 14.
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TABLE 10
DISTRIBUTION OF SCORES IN ARITHMETIC CONCEPTS ON THE STANFORD
ACHIEVEMENT TEST IN ARITHMETIC: INTERMEDIATE II, FORM W
FOR 35 SUBJECTS TAUGHT BY AUDIO-VISUAL METHOD
Scores Number Per Cent
66 - 68 1 2.86
63 - 65
60 - 62
57 - 59 1 2.86
54 - 56 2 5.71
51 - 53 1 2.86
o100 3 8.57
45 - 47 8 22.86
42-44 5 14.28
39 - 41 7 20.00
36 - 38 4 11.43
33 - 35
30 - 32 2 5.71
27 - 29
24 - 26













DISTRIBUTION OF SCORES IN ARITHMETIC APPLICATION ON THE STANFORD
ACHIEVEMENT TEST IN ARITHMETIC: INTERMEDIATE II, FORM W FOR
35 SUBJECTS TAUGHT BY AUDIO-VISUAL METHOD
Scores Number Per Cent
54 - 56 1 2.86
51 - 53 2 5.71
48 - 50 1 2.-86
45 - 47 4 11.43
42 - 44 4 11.43
39 - 41 5 14.28
36 - 38 5 14.28
33 - 35 4 11.43
30 - 32 5 14.28
27 - 29 4 11.43










Computation.—The distribution of the scores in arithmetic compu¬
tation on the Stanford Achievement Test in Arithmetic, Intermediate II,
Form W as shown in Table 12 ranged from a low of 27 to a high of 58,
with a mean of 39.91» a median of 37»98, a standard deviation of 6.87,
and a standard error of the mean of 1.16. Further, Table 12 shows that
15 or 42.85 per cent of the subjects scored above the mean, 6 or 17*14
47
TABLE 12
DISTRIBUTION OF SCORES IN ARITHMETIC COMPUTATION ON THE STANFORD
ACHIEVEMENT TEST IN ARITHMETIC: INTERMEDIATE II, FORM W FOR
35 SUBJECTS TAUGHT BY TEXTBOOK METHOD
Scores Number Per Cent
57 - 59 1 2.86
54 - 56
51 - 53 2 5.71
■p- 00 1 vno 3 8.57
45 - 47 3 8.57
42 - 44 2 5.71
39 - 41 4 11.43
36 - 38 14 40.00
33 - 35 3 8.57
Csl1o
27 - 29 3 8.57










per cent of the subjects scored below the mean, and 14 or 40.00 per cent
of them scored within the mean class-interval.
These data indicated that the subjects tended to score in and
above the mean class-interval.
Concepts.--The distribution of the scores in arithmetic concepts
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on the Stanford Achievement Test in Arithmetic; Intermediate II, Form
W as shown in Table 13 ranged from a low of 22 to a high of 58, with
a mean of 45.40, a median of 46.15, a standard deviation of 8.82, and
a standard error of the mean of 1,49. Further, Table 13 shows that
13 or 37.13 per cent of the subjects scored above the mean, 12 or
34.30 per cent of the subjects scored below the mean and 10 or 28.58
per cent of the subjects scored within the mean class-interval.
These data revealed that the subjects are fairly evenly dis-
tri buted.
Application.—The distribution of the scores in arithmetic
application on the Stanford Achievement Test in Arithmetic; Intermedi¬
ate II, Form W as shown in Table 14 ranged from a low of 24 to a high
of 56, with a mean of 38.97, a median of 41.63, a standard deviation
of 7.53, and a standard error of the mean of 1.21. Further, Table
14 or 39.99 per cent of the subjects scored below the mean, and 3 or
8.57 per cent of them scored within the mean class-interval.
The data showed the group tended to score high.
Summary; The data indicated that the subjects taught by text¬
book method scored slightly above the subjects taught by audio-visual
method.
Significant Differences on the Pre-Test
The significant differences between the performances of the
group taught by audio-visual method and the group taught by textbook
method on the pre-test are presented in Tables 15 through 21.
Significant differences between chronological ages for the 35
subjects taught by audio-visual method and the 35 subjects taught by
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TABLE 13
DISTRIBUTION OF SCORES IN ARITHMETIC CONCEPTS ON THE STANFORD
ACHIEVEMENT TEST IN ARITHMETIC: INTERMEDIATE II, FORM W
FOR 35 SUBJECTS TAUGHT BY TEXTBOOK METHOD
Scores Number Per Cent
57 - 59 1 2.86
54 - 56 5 14.28
51 - 53 2 5.71
00 1 50 5 14.28
45 - 47 10 28.58
42 - 44 4 11.43
39 - 41 4 11.43
36 - 38 1 2.86
33 - 35
30 - 32 1 2.86
27 - 29
24 - 26 1 2.86
21 - 23 1 2.86










textbook method are presented in Table 15.
For chronological ages, the mean for the group taught by audio¬
visual method was 133«17; for the group taught by textbook method it
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TABLE 14
DISTRIBUTION OF SCORES IN ARITHMETIC APPLICATION ON THE STANFORD
ACHIEVEMENT TEST IN ARITHMETIC: INTERMEDIATE II, FORM W FOR
35 SUBJECTS TAUGHT BY TEXTBOOK METHOD
Scores Number Per Cent
54 - 56 2 5.71
51 - 53
48 - 50 2 5.71
45 - 47 2 5.71
42 - 44 12 34.29
39 - 41 3 8.57
36 - 38 4 11.43
33 - 35 2 5.71
CM10 2 5.71
27 - 29 4 11.43
24 - 26 2 5.71





was 133.26, with a difference of .09 in favor of the group taught by
textbook method. For the group taught by textbook method the standard
deviation was 10.95; for the group taught by audio-visual method it was
9.36, with a difference of 1.59 in favor of the textbook group. The
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TABLE 15
SIGNIFICANT DIFFERENCES BETWEEN CHRONOLOGICAL AGES FOR THE 35
SUBJECTS IN GROUP TAUGHT BY AUDIO-VISUAL METHOD AND THE
35 SUBJECTS TAUGHT BY TEXTBOOK
METHOD
Group Mean Median S. D.
S.E.
S.E.m M,-M2 M^-M2 "t"
Audio-Vi sual 133.17 127.94 9.36 1.58
.09 2.43 .04
Textbook 133.26 130.00 10.95 1.85
standard error of the mean for the group by audio-visual method was
1.58; for the group taught by textbook method it was 1.85, with a
difference of .27 in favor of the textbook group. The standard error
of the difference between the mean was 2.43, with a "t" ratio of .04.
The "t" ratio of .04 was not significant because it did not
exceed its critical value of 2.58 at the one per cent level of con-
fi dence.
Significant Differences Between Intelligence Quotients in
Arithmetic Computation on the Stanford Achievement
Test in Arithmetic; Intermediate II, Form W
The significant differences between intelligence quotients in
arithmetic computation on the Stanford Achievement Test; Intermediate
II, Form W for the 35 subjects taught by audio-visual method and the
35 subjects taught by textbook method are presented in Table 16,
For intelligence quotients in arithmetic computation on the
Stanford Achievement Test in Arithmetic, Intermediate II, Form W, the
mean for the group taught by audio-visual method was 90.86; for the
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TABLE 16
SIGNIFICANT DIFFERENCES BETWEEN INTELLIGENCE aUOTIENTS IN ARITHMETIC
COMPUTATION ON THE STANFORD ACHIEVEMENT TEST IN ARITHMETIC;
INTERMEDIATE II, FORM W FOR THE 35 SUBJECTS TAUGHT BY
AUDIO-VISUAL METHOD AND THE 35 SUBJECTS TAUGHT BY
TEXTBOOK METHOD
Group Mean Medi an S. 0. s.E.„ m,-m2 m;-i;2
Audio-Vi sual 90.83 90.81 5.91 1.00
.94 1.91 .50
Textbook 91.77 90.14 9.63 1.63
group taught by textbook method it was 91.77, with a difference of .94
with a difference in favor of the textbook group. The standard devia¬
tion for the group taught by audio-visual method was 5.91; for the
group taught by textbook method it was 9.63, with a difference of
3.72 in favor of the textbook group. The standard error of the mean
for the group taught by audio-visual method was 1.00; for the group
taught by textbook method it was I.63, with a difference of .63 in
favor of the textbook group. The standard error of the difference
between the mean was 1.91, with a "t" ratio of .50.
The "t" ratio was not significant because it did not exceed its
critical value of 2.58 at the one per cent level of confidence.
Significant Differences Between Intelligence Quotients in
Arithmetic Concepts on the Stanford Achievement Test
in Arithmetic; Intermediate II, Form W
The significant differences between intelligence quotients arith¬
metic concepts on the Stanford Achievement Test in Arithmetic; Inter¬
mediate II, Form W for the 35 subjects taught by audio-visual method
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and the 35 subjects taught by textbook method are presented in Table
17.
For intelligence quotients in arithmetic concepts on the Stan¬
ford Achievement Test in Arithmetic; Intermediate II, Form W, the mean
for the group taught by audio-visual method was 97.17; for the group
taught by textbook method it was 99.93* with a difference of 2.76 in
favor of the textbook group. The standard deviation for the group
taught by audio-visual method was 8.76; for the group taught by text¬
book method it was 7.86, with a difference of .90 in favor of the
audio-visual group. The standard error of the mean for the group
taught by audio-visual method was 1.48; for the group taught by text¬
book method it was 1.33, with a difference of .15 in favor of the
audio-visual group. The standard error of the difference between the
means was 1.99, with a "t" ratio of 1.35. The "t" ratio of 1.99 is not
significant because it did not exceed its critical value of 2.58 at the
one per cent level of confidence.
Significant Differences Between Intelligence Quotients in
Arithmetic Application on the Stanford Achievement
Test in Arithmetic; Intermediate II, Form W
The significant differences between intelligence quotients in
arithmetic application on the Stanford Achievement Test in Arithmetic;
Intermediate II, Form W for the 35 subjects taught by audio-visual
method and the 35 subjects taught by textbook method are presented in
Table 18.
For intelligence quotients in arithmetic application on the
Stanford Achievement Test in Arithmetic; Intermediate II, Form W, the
mean for the group taught by audio-visual method was 91.69; for the
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TABLE 17
SIGNIFICANT DIFFERENCES BETWEEN INTELLIGENCE aUOTIENTS IN ARITHMETIC
CONCEPTS ON THE STANFORD ACHIEVEMENT TEST IN ARITHMETIC: INTER¬
MEDIATE II, FORM W FOR THE 35 SUBJECTS TAUGHT BY AUDIO¬
VISUAL METHOD AND THE 35 SUBJECTS TAUGHT BY TEXTBOOK
METHOD
S.E.
Group Mean Median S. D. S. E.p, M,-M2 M^-M2 "t"
Audio-Vi sual 97.17 97.38 8.76 1.48
2.76 1.99 1.35
Textbook 99.93 98.71 7.86 1.33
group taught by textbook method it was 94.43, with a difference of
2.74 in favor of the textbook group. The standard deviation for the
group taught by audio-visual group was 9.45; for the group taught by
textbook method it was 9.21, with a difference of .24 in favor of the
audio-visual group. The standard error of the mean for the group
taught by audio-visual method was 1.60; for the group taught by text¬
book group it was 1.56, with a difference of .04 in favor of the audio¬
visual group. The standard error of the difference between the mean
was 2.23, with a "t" ratio of 1.23.
The "t" ratio of 1.23 is not significant because it does not ex¬
ceed its critical value of 2.58 at the one per cent level of confi¬
dence.
Significant Differences Between Correct Scores in Arithmetic
Computation on the Stanford Achievement Test in
Arithmetic; Intermediate II, Form W
The significant differences between correct scores in arithmetic
computation on the Stanford Achievement Test in Arithmetic, Inter-
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TABLE 18
SIGNIFICANT DIFFERENCES BETWEEN INTELLIGENCE QUOTIENTS IN ARITH¬
METIC APPLICATION ON THE STANFORD ACHIEVEMENT TEST IN ARITH¬
METIC: INTERMEDIATE II, FORM W FOR THE 35 SUBJECTS TAUGHT
BY AUDIO-VISUAL METHOD AND THE 35 SUBJECTS TAUGHT BY
TEXTBOOK METHOD
Group Mean Median S. D. S.E.m
S.E.
M, -M2 M, -M2 "t"
Audio-Vi sual 91.69 90.00 9.45 1.60
2.74 2.23 1.23
Textbook 94.43 95.00 9.21 1.56
mediate II, Form W for the 35 subjects taught by audio-visual method
and the 35 subjects taught by textbook method are presented in Table
19.
For correct scores in arithmetic computation on the Stanford
Achievement Test in Arithmetic; Intermediate II, Form W, the mean for
the group taught by audio-visual method was 38.40; for the group
taught by textbook method it was 39.91, with a difference of 1.51
in favor of the textbook group. The standard deviation for the group
taught by audio-visual method was 3.71; for the group taught by text¬
book method it was 6.87, with a difference of 3.16 in favor of the
textbook group. The standard error of the mean for the group taught
by audio-visual method was .63; for the group taught by textbook
method it was 1.16, with a difference of .53 in favor of the textbook
group. The standard error of the difference between the means was
1.08, with a "t" ratio of 1.39. The "t" ratio of 1.39 is not signi¬
ficant because it did not exceed its critical value of 2.58 at the one
56
TABLE 19
SIGNIFICANT DIFFERENCES BETWEEN CORRECT SCORES IN ARITHMETIC COM¬
PUTATION ON THE STANFORD ACHIEVEMENT TEST IN ARITHMETIC: IN¬
TERMEDIATE II, FORM W FOR THE 35 SUBJECTS TAUGHT BY AUDIO¬
VISUAL METHOD AND THE 35 SUBJECTS TAUGHT BY TEXTBOOK
METHOD
Group Mean Medi an S. D. S. E.„ M1-M2
S.E.
MpM2 "t"
Audio-Visual 38.40 38.39 3.71 0.63
1.51 1.08 1.39
Textbook 39.91 37.98 6.87 1.16
per cent level of confidence.
Significant Differences Between Correct Scores in Arithmetic
Concepts on the Stanford Achievement Test in
Arithmetic; Intermediate II, Form W
The significant differences between correct scores in arithmetic
concepts on the Stanford Achievement Test in Arithmetic; Intermediate
II, Form W for the 35 subjects taught by audio-visual method and the
35 subjects taught by textbook method are presented in Table 20.
For correct scores in arithmetic concepts on the Stanford Achieve¬
ment Test in Arithmetic; Intermediate II, Form W, the mean for the
group taught by audio-visual method was 43.69; for the group taught by
textbook method it was 45.40, with a difference of 1.71 in favor of
the textbook group. The standard deviation for the group taught by
audio-visual method was 7.98; for the group taught by textbook method
it was 8.82, with a difference of .84 in favor of the textbook group.
The standard error of the mean for the group taught by audio-visual
method was 1.35; for the group taught by textbook method it was 1.49,
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TABLE 20
SIGNIFICANT DIFFERENCES BETWEEN CORRECT SCORES IN ARITHMETIC CON¬
CEPTS ON THE STANFORD ACHIEVEMENT TEST IN ARITHMETIC: INTER¬
MEDIATE II, FORM W FOR THE 35 SUBJECTS TAUGHT BY AUDIO¬
VISUAL METHOD AND THE 35 SUBJECTS TAUGHT BY TEXTBOOK
METHOD
Group Mean Medi an S. 0.
S.E.
S. E.m M|-M2 MpM2
Audio-Visual 43.69 43.60 7.98 1.35
1.71 2.01 .85
Textbook 45.40 46.15 8.82 1.49
with a difference of .14 in favor of the textbook group. The standard
error of the difference between the means was 2.01, with a "t" ratio
of .85. The "t" ratio of .85 is not significant because it did not
exceed its critical value of 2.58 at the one per cent level of con¬
fidence.
Significant Differences Between Correct Scores in Arithmetic
Application on the Stanford Achievement Test in
Arithmetic; Intermediate II, Form W
The significant differences between correct scores in arithmetic
application on the Stanford Achievement Test in Arithmetic; Inter¬
mediate II, Form W for the 35 subjects taught by audio-visual method
and the 35 subjects taught by textbook method are presented in Table
21.
For correct scores in arithmetic application on the Stanford
Achievement Test in Arithmetic; Intermediate II, Form W, the mean for
the group taught by audio-visual method was 38*63; for the group
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TABLE 21
SIGNIFICANT DIFFERENCES BETWEEN CORRECT SCORES IN ARITHMETIC
APPLICATION ON THE STANFORD ACHIEVEMENT TEST IN ARITH¬
METIC: INTERMEDIATE II, FORM W FOR THE 35 SUBJECTS
TAUGHT BY AUDIO-VISUAL METHOD AND THE 35 SUB¬
JECTS TAUGHT BY TEXTBOOK METHOD
Group Mean Median S. D. ^‘m M,-M2
SE
MI-M2 "t"
Audio-Visual 38.63 38.20 7.32 1.24
.34 1.77 .19
Textbook 38.97 41.63 7.53 1.21
taught by textbook method it was 38.97, with a difference of .34 in
favor of the textbook group. The standard deviation for the group
taught by audio-visual method was 7.32; for the group taught by text¬
book method it was 7.53» with a difference of .21 in favor of the text¬
book group. The standard error of the mean for the group taught by
audio-visual method was 1.24; for the group taught by textbook method
it was 1.21, with a difference of .03 in favor of the textbook group.
The standard error of the difference between the means was 1.77, with
a "t" ratio of .19. The "t" ratio of .19 is not significant because
it did not exceed its critical value of 2.58 at the one per cent level
of confidence.
Post-Test Period
This section of the report on research contains the data obtained
from the final administration of the Stanford Achievement Test in Arith¬
metic; Intermediate II, Form X. These data are presented in Tables 22
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through 45. The distribution of the data is found in Tables 22 to 33;
the significant differences between the two groups are found in Tables
34 to 39; and the significant differences between pre - and post -
tests are presented in Tables 40 to 45.
Distributions of the Intelligence Quotients in Arithmetic
From the Otis Stanine on the Stanford Achievement
Test in Arithmetic; Intermediate II, Form X
The distributions of the Intelligence Quotients in arithmetic
computation, concepts, and application from the Otis Stanine on the
Stanford Achievement Test in Arithmetic; Intermediate II, Form X as
obtained by 35 subjects taught by audio-visual method are presented
in Tables 22, 23, and 24.
Computation.—The Intelligence Quotients in computation from the
Otis Stanine on the Stanford Achievement Test in Arithmetic; Inter¬
mediate II, Form X as shown in Table 22 ranged from a low of 8l to a
high of 117, with a mean of 98.54, a median of 97.60, a standard
deviation of 8.52, and a standard error of the mean of 1.44. Further,
Table 22 shows that 17 or 48.56 per cent of the subjects scored above
the mean, 14 or 40.39 per cent of the subjects scored below the mean,
and 5 or 14.28 per cent of them scored within the mean class-interval.
This group tended to score above the mean.
Concepts.--The Intelligence Quotients in concepts from the Otis
Stanine on the Stanford Achievement Test in Arithmetic; Intermediate
II, Form X as shown in Table 23 ranged from a low of 84 to a high of
117> with a mean of 97.46, a median of 97.33> a standard deviation of
7.56, and a standard error of the mean of 1.27. Further, Table 23
shows that 14 or 40.01 per cent of the subjects scored above the mean.
60
TABLE 22
DISTRIBUTION OF THE INTELLIGENCE QUOTIENTS IN ARITHMETIC COM¬
PUTATION FROM THE OTIS STANINE ON THE STANFORD ACHIEVE¬
MENT TEST IN ARITHMETIC: INTERMEDIATE II, FORM X
FOR 35 SUBJECTS TAUGHT BY AUDIO-VISUAL METHOD
Scores Number Per Cent
117 - 119 1 2.86
114 - 116 2 5.71
111 - 113
108 - 110 1 2.86
00 5 14.28
102 - 104 3 8.57
99 - 101 5 14.28
96 - 98 5 14.28
93 - 95 6 17.14
90 - 92 3 8.57
ON00100 2 5.71
84-86 2 5.71






12 or 3^*28 per cent of the subjects scored below the mean, and 9 or
25.71 per cent of them scored within the mean class-interval.
These data revealed that this group scored slightly above the
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TABLE 23
DISTRIBUTION OF THE INTELLIGENCE QUOTIENTS IN ARITHMETIC CON¬
CEPTS FROM THE OTIS STANINE ON THE STANFORD ACHIEVEMENT
TEST IN ARITHMETIC: INTERMEDIATE II, FORM X FOR 35
SUBJECTS TAUGHT BY AUDIO-VISUAL METHOD
Scores Number Per Cent
117 - 119 1 2.86
114 - 116
111 - 113 1 2.86
108 - no 1 2.86
105 - 107 3 8.57
102 - 104 4 11.43
99-101 4 11.43
96 - 98 9 25.71
93 - 95
90 - 92 7 20.00











Appiication.--The Intelligence Quotients in arithmetic applica¬
tion from the Otis Stanine on the Stanford Achievement Test in Arith¬
metic; Intermediate II, Form X as shown in Table 24 ranged from a low
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TABLE 24
DISTRIBUTION OF THE INTELLIGENCE OUOTIENTS IN ARITHMETIC APPLI¬
CATION FROM THE OTIS STANINE ON THE STANFORD ACHIEVEMENT
TEST IN ARITHMETIC; INTERMEDIATE II, FORM S FOR 35
SUBJECTS TAUGHT BY AUDIO-VISUAL METHOD
Scores Number Per Cent
117 - 119 1 2.86
114 - 116
111 - 113 1 2i86
108 - no 1 2.86
105 - 107 3 8.57
102 - 104 2 5.71
VO VO 1 o 4 11.43
96 - 98
93 - 95 4 11.43
90 - 92 5 14.28
GO 1 00VO 4 11.43
84-86 5 14.28











of 8l to a high of 117, with a mean of 93*57, a median of 91*60, a
standard deviation of 9*57, and a standard error of the mean of 1.62
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Further, Table 24 shows that 12 or 34.29 per cent of the subjects
scored above the mean, 19 or 54.07 per cent of the subjects scored be¬
low the mean and 4 or 11.43 per cent of the subjects scored within
the mean class-interval.
This data revealed that this group scored below the mean.
Distribution of the Intelligence Quotients in Arithmetic
From the Otis Stanine on the Stanford Achievement
Test in Arithmetic; Intermediate II, Form X
The distribution of the Intelligence Quotients in arithmetic
computation, concepts, and application from the Otis Stanine on the
Stanford Achievement Test in Arithmetic; Intermediate II, Form X as
obtained by 35 subjects taught by textbook method are presented in
Tables 25, 26, and 27.
Computation.--The Intelligence Quotients in arithmetic computa¬
tion from the Otis Stanine on the Stanford Achievement Test in Arith¬
metic; Intermediate II, Form X as shown in Table 25 ranged from a low
of 81 to a high of 120, with a mean of 95.02, a median of 94.00, a
standard deviation of 9.66, and a standard error of the mean of I.63.
Further, Table 25 shows that 15 or 42.86 per cent of the subjects
scored above the mean, 15 or 42.86 per cent of the subjects scored be¬
low the mean and 5 or 14.28 per cent of the subjects scored within
the mean class-interval.
This data indicated that the subjects scored evenly above and
below the mean.
Concepts.--The distribution of Intelligence Quotients in arith¬
metic concepts from the Otis Stanine on the Stanford Achievement Test
in Arithmetic; Intermediate II, Form X as shown in Table 26 ranged
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TABLE 25
DISTRIBUTION OF THE INTELLIGENCE dUOTIENTS IN ARITHMETIC COM¬
PUTATION FROM THE OTIS STANINE ON THE STANFORD ACHIEVE¬
MENT TEST IN ARITHMETIC: INTERMEDIATE II, FORM X
FOR 35 SUBJECTS TAUGHT BY TEXTBOOK METHOD
Scores Number Per Cent
120 - 122 1 2.86
117 - 119
114 - 116 1 2.86
111 - 113 1 2.86
108 - no
105 - 107 3 8.57
102 - 104 3 8.57
99 - 101 5 14.28
96 - 98 1 2.86
93 - 95 5 14.28
90 - 92 2 5.71
CO 1 00 VO 4 11.43
84-86 8 22.86









DISTRIBUTION OF THE INTELLIGENCE QUOTIENTS IN ARITHMETIC CON¬
CEPTS FROM THE OTIS STANINE ON THE STANFORD ACHIEVEMENT
TEST IN ARITHMETIC: INTERMEDIATE II, FORM X FOR 35
SUBJECTS TAUGHT BY TEXTBOOK METHOD
Scores Number Per Cent
117 - 119 1 2.86
114 - 116
111 - 113
108 - no 1 2.86
105 - 107 5 14.28
102 - 104 3 8.57
99 - 101
96 - 98 6 17.14
93 - 95 10 28.58
90 - 92 4 11.43








from a low of 8l to a high of 117, with a mean of 9^.85, a median of
95»05, a standard deviation of 8.13, and a standard error of the mean
of 1.37. Further, Table 26 shows that 16 or 45.71 per cent of the
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subjects scored above the mean, 9 or 25.71 per cent of the subjects
scored below the mean, and 10 or 28.58 per cent of them scored within
the mean class-interval.
This data revealed that this group tended to score above the
mean.
Appl i cat ion.—The distribution of Intelligence (iuotients in
arithmetic application from the Otis Stanine on the Stanford Achieve¬
ment Test in Arithmetic; Intermediate II, Form X as shown in Table 27
ranged from a low of 8l to a high of 112, with a mean of 95.02, a
median of 92.05, a standard deviation of 8.07, and a standard error
of the mean of 1.36. Further, Table 27 shows that 16 or 45.70 per
cent of the subjects scored above the mean, 19 or 54.32 per cent of
the subjects scored below the mean and none of the subjects scored with¬
in the mean class-interval.
This data revealed that the group tended to score below the mean.
Distribution of the Scores in Arithmetic on the Stanford
Achievement Test in Arithmetic; Intermediate II, Form X
The distribution of the scores in arithmetic computation, con¬
cepts, and application on the Stanford Achievement Test in Arithmetic;
Intermediate II, Form X as obtained by the 35 subjects taught by audio¬
visual method are presented in Tables 28, 29, and 30*
Computation.—The distribution of scores in arithmetic computa¬
tion on the Stanford Achievement Test in Arithmetic; Intermediate II,
Form X as shown in Table 28 ranged from a low of 24 to a high of 62,
with a mean of 45.14, a median of 44.80, a standard deviation of 7.77,
and a standard error of the mean of 1.31. Further, Table 28 shows
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TABLE 27
DISTRIBUTION OF THE INTELLIGENCE aUOTIENTS IN ARITHMETIC APPLICA¬
TION FROM THE OTIS STANINE ON THE STANFORD ACHIEVEMENT TEST
IN ARITHMETIC: INTERMEDIATE II, FORM X FOR 35 SUBJECTS
TAUGHT BY TEXTBOOK METHOD
Scores Number Per Cent
111 - 113 2 5.71
108 - no
105 - 107 3 8.57
102 - 104 2 5.71
VO VO 1 0 9 25.71
96 - 98
93 - 95
90 - 92 10 28.58
87 - 89 5 14.28
84-86







that 13 or 37.13 per cent of the subjects scored above the mean, 17
or 45.70 per cent of the subjects scored below the mean, and 5 or 14.28
per cent of them scored within the class-interval.






SCORES IN ARITHMETIC COMPUTATION ON THE STANFORD
TEST IN ARITHMETIC: INTERMEDIATE II, FORM X
35 SUBJECTS TAUGHT BY AUDIO-VISUAL METHOD
Scores Number Per Cent
60 - 62 1 2.86
57 - 59 2 5.71
54 - 56 2 5.71
51 - 53 5 14.28
48 - 50 3 8.57
45 - 47 5 14.28
42-44 6 17.14
39 - 41 3 8.57
36 - 38 5 14.28
33 - 35 2 5.71
30 - 32
27 - 29






Concepts.—The distribution of scores in arithmetic concepts on
the Stanford Achievement Test in Arithmetic; Intermediate II, Form X
as shown in Table 29 ranged from a low of 30 to a high of 64, with a
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TABLE 29
DISTRIBUTION OF SCORES IN ARITHMETIC CONCEPTS ON THE STANFORD
ACHIEVEMENT TEST IN ARITHMETIC: INTERMEDIATE II, FORM X
FOR THE 35 SUBJECTS TAUGHT BY AUDIO-VISUAL
METHOD
Scores Number Per Cent
63 - 65 1 2.86
60 - 62
57 - 59
54 - 56 2 5.71
51 - 53 3 8.57
48 - 50 4 11.43
45 - 47 4 11.43
42-44 9 25.71
39 - 41 7 20.00
36 - 38 2 5.71
33 - 35






mean of 44.11, a median of 43.33» a standard deviation of 6.93» and a
standard error of the mean of 1.17. Further, Table 29 shows that 14
or 40.00 per cent of the subjects scored above the mean, 12 or 34.28
per cent of the subjects scored below the mean, and 9 or 25.71 per cent
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of them scored within the mean class-interval.
This group tended to score above the mean.
Application.—The distribution of scores in arithmetic applica¬
tion on the Stanford Achievement Test in Arithmetic; Intermediate II,
Form X as shown in Table 30 ranged from a low of 27 to a high of 61,
with a mean of 40.34, a median of 39.25, a standard deviation of
7.89, and a standard error of the mean of 1.33* Further, Table 30
shows that 16 or 45.71 per cent of the subjects scored above the mean,
17 or 48.56 per cent of the subjects scored below the mean, and 2 or
5.71 per cent of them scored within the mean class-interval.
This group tended to score slightly below the mean.
Distribution of the Scores in Arithmetic on the Stanford Achieve¬
ment Test in Arithmetic; Intermediate II, Form X
The distribution of scores in arithmetic computation, concepts,
and application on the Stanford Achievement Test in Arithmetic; Inter¬
mediate II, Form X as obtained by 35 subjects taught by textbook method
are presented in Tables 31» 32, and 33*
Computation.—The distribution of scores in arithmetic computa»
tion on the Stanford Achievement Test in Arithmetic; Intermediate II,
Form X as shown in Table 31 ranged from a low of 26 to a high of 65,
with a mean of 44.11, a median of 43.00, a standard deviation of 8.16,
and a standard error of the mean of 1.37» Further, Table 31 shows that
15 or 42.86 per cent of the subjects scored above the mean, 15 or 42.86
per cent of the subjects scored below the mean and 5 or 14.28 per cent
of them scored within the mean class-interval.
This data revealed that the group tended to be evenly distribu-
71
TABLE 30
DISTRIBUTION OF SCORES IN ARITHMETIC APPLICATION ON THE STANFORD
ACHIEVEMENT TEST IN ARITHMETIC: INTERMEDIATE II, FORM X FOR
THE 35 SUBJECTS TAUGHT BY AUDIO-VISUAL METHOD
Scores Number Per Cent
60 - 62 1 2.86
57 - 58
54 - 56 2 5.71
51 - 53 1 2.86
48 - 50 2 5.71
45 - 47 2 5.71
42 - 44 8 22.86
39 - 41 2 5.71
36 - 38 7 20.00
33 - 35 5 14.28
CMO 2 5.71







ted about the mean.
Concepts.—The distribution of scores in arithmetic concepts on
the Stanford Achievement Test in Arithmetic; Intermediate II, Form X
as shown in Table 32 ranged from a low of 22 to a high of 63, with a
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TABLE 31
DISTRIBUTION OF SCORES IN ARITHMETIC COMPUTATION ON THE STANFORD
ACHIEVEMENT TEST IN ARITHMETIC: INTERMEDIATE II, FORM X
FOR THE 35 SUBJECTS TAUGHT BY TEXTBOOK METHOD
Scores Number Per Cent
63 - 65 1 2.86
60 - 62
57 - 59 2 5.71
54 - 56 3 8.57
51 - 53
00 1 vn0 8 22.86
45 - 47 1 2.86
42-44 5 14.28
39 - 41 2 5.71
OS 1 00 10 28.58









mean of 44.28, a median of 44.15, a standard deviation of 8.13, and a
standard error of the mean of 1.37. Further, Table 32 shows that 16
or 45.71 per cent of the subjects scored above the mean, 9 or 25*72
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TABLE 32
DISTRIBUTION OF SCORES IN ARITHMETIC CONCEPTS ON THE STANFORD
ACHIEVEMENT TEST IN ARITHMETIC: INTERMEDIATE II, FORM X
FOR THE 35 SUBJECTS TAUGHT BY TEXTBOOK METHOD
Scores Number Per Cent
63 - 65 1 2.86
60 - 62
57 “ 59 1 2.86
54 - 56 2 5.71
51 - 53 3 8.57
48 - 50 3 8.57
45 - 47 6 17.14
42 - 44 10 28.58
39 - 41 4 11.43
36..- 38 1 2.86
33 - 35
CM(Y-\10 2 5.71
27 - 29 1 2.86
24 - 26







per cent of the subjects scored below the mean, and 10 or 28.58 per
cent of them scored within the class-interval.
This group tended to score above the mean.
Application.—The distribution of scores in arithmetic applica¬
tion on the Stanford Achievement Test in Arithmetic; Intermediate II,
Form X as shown in Table 33 ranged from a low of 29 to a high of 59^
with a mean of 41.54, a median of 40.87, a standard deviation of 6.33»
and a standard error of the mean of 1.07. Further, Table 33 shows that
16 or 45.70 per cent of the subjects scored above the mean, 12 or
34.29 per cent of the subjects scored below the m&an, and 7 or 20.00
per cent of them scored within the mean class-interval.
This group tended to score above the mean.
Significant Differences Between Intelligence Quotients in
Arithmetic Computation on the Stanford Achievement
Test in Arithmetic; Intermediate II, Form X
The significant differences between intelligence quotients in
arithmetic computation on the Stanford Achievement Test in Arithmetic;
Intermediate II, Form X for the 35 subjects taught by audio-visual
method and the 35 subjects taught by textbook method are presented in
Table 34.
For intelligence quotients in arithmetic computation on the Stan¬
ford Achievement Test in Arithmetic; Intermediate II, Form X, the mean
for the group by audio-visual method was 98.54; for the group taught
by textbook method it was 95.02, with a difference of 3.52 in favor
of the audio-visual group. The standard deviation for the group taught
by audio-visual method was 8,52; for the group taught by the textbook
method it was 9.66, with a difference of 1.14 in favor of the textbook
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TABLE 33
DISTRIBUTION OF SCORES IN ARITHMETIC APPLICATION ON THE STANFORD
ACHIEVEMENT TEST IN ARITHMETIC: INTERMEDIATE II, FORM X FOR
THE 35 SUBJECTS TAUGHT BY TEXTBOOK METHOD
Scores Number Per Cent
57 - 59 2 5.71
54 - 56
51 - 53 2 5.71
48 - 50 1 2.86
45 - 47 2 5.71
42-44 9 25.71
39 - 41 7 20.00
36 - 38 8 22.86
33 - 35 3 8.57
CM1O








gcoup. The standard error of the mean for the group taught by audio¬
visual method was 1.44; for the group taught by the textbook method it
was 1.63, with a difference of ,19 in favor of the textbook group.
The standard error of the difference between the mean was 2.15> with
a "t" ratio of 1.64.
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TABLE 34
SIGNIFICANT DIFFERENCES BETWEEN INTELLIGENCE QUOTIENTS IN ARITH¬
METIC COMPUTATION ON THE STANFORD ACHIEVEMENT TEST IN ARITH¬
METIC: INTERMEDIATE II, FORM X FOR THE 35 SUBJECTS
TAUGHT BY AUDIO-VISUAL METHOD AND THE 35 SUB¬
JECTS TAUGHT BY TEXTBOOK METHOD
Group Mean Medi an S. D.
S.E.
S. E.fn MpM2 M,-M2 "t"
Audio-Visual 98.54 97.60 8.52 1.44
3.52 2.15 1.64
Textbook 95.02 94.00 9.66 1.63
The "t" ratio of 1.64 was not significant because it did not
exceed its critical value of 2.58 at the one per cent level of con¬
fidence.
Significant Differences Between Intelligence Quotients in
Arithmetic Concepts on the Stanford Achievement Test
in Arithmetic; Intermediate II, Form X
The significant differences between intelligence quotients in
arithmetic concepts on the Stanford Achievement Test in Arithmetic;
Intermediate II, Form X for the 35 subjects taught by audio-visual
method and the 35 subjects taught by textbook method are presented in
Table 35.
For intelligence quotients in arithmetic concepts on the Stanford
Achievement Test in Arithmetic; Intermediate II, Form X, the mean for
the group taught by audio-visual method was 97.46; for the group
taught by textbook method it was 94.85, with a difference of 2.61 in
favor of the audio-visual group. The standard deviation for the group
77
TABLE 35
SIGNIFICANT DIFFERENCES BETWEEN INTELLIGENCE QUOTIENTS IN ARITHMETIC
CONCEPTS ON THE STANFORD ACHIEVEMENT TEST IN ARITHMETIC: INTER¬
MEDIATE II, FORM X FOR THE 35 SUBJECTS TAUGHT BY AUDIO¬
VISUAL METHOD AND THE 35 SUBJECTS TAUGHT BY TEXT¬
BOOK METHOD
Group Mean Median S. D. s.E.^ m,-m2 m;!^^ "t”
Audio-Visual 97.46 97.33 7.56 1.27
2.61 1.86 1.40
Textbook 94.85 95.05 8.13 1.37
taught by audio-visual method was 7.56; for the group taught by the
textbook method it was 8,13, with a difference of .57 in favor of the
textbook group. The standard error of the mean for the group by audio¬
visual method was 1.27; for the group taught by the textbook method it
was 1.37, with a difference of .10 in favor of the textbook group.
The standard error of the difference between the means was 1.86, with
a "t" ratio of 1.40,
The "t" ratio of 1.40 was not significant because it did not ex¬
ceed its critical value of 2.58 at the one per cent level of confidence.
Significant Differences Between Intelligence Quotients in
Arithmetic Application on the Stanford Achievement Test
in Arithmetic; Intermediate II, Form X
The significant differences between intelligence quotients in
arithmetic application on the Stanford Achievement Test in Arithmetic;
Intermediate II, Form X for the 35 subjects taught by audio-visual




SIGNIFICANT DIFFERENCES BETWEEN INTELLIGENCE aUOTIENTS IN ARITHMETIC
APPLICATION ON THE STANFORD ACHIEVEMENT TEST IN ARITHMETIC: IN¬
TERMEDIATE II, FORM X FOR THE 35 SUBJECTS TAUGHT BY AUDIO¬
VISUAL METHOD AND THE 35 SUBJECTS TAUGHT BY TEXT¬
BOOK METHOD
Group
Mean Median S. D. Ml-M2
S.E.
Ml-M2 ntii
Audio-Vi sual 93.57 91.60 9.57 1.62
1.45 2.10 .69
Textbook 95.02 92.05 8.07 1.36
For intelligence quotients in arithtnetic application on the Stan¬
ford Achievement Test in Arithmetic; Intermediate II, Form X, the mean
for the group taught by audio-visual method was 93*57; for the group
taught by textbook method it was 95.02, with a difference of 1.45 in
favor of the textbook group. The standard deviation for the group
taught by audio-visual method was 9.57j for the group taught by text¬
book method it was 8,07, with a difference of 1,50 in favor of the
audio-visual group. The standard error of the mean for the group
taught by audio-visual method was 1,62; for the group taught by the
textbook method it was 1.36, with a difference of ,26 in favor of the
audio-visual group. The standard error of the difference between the
means was 2.10, with a "t" ratio of ,69.
The "t" ratio of ,69 was not significant because it did not ex¬
ceed its critical value of 2,58 at the one per cent level of confi¬
dence
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Significant Differences Between Correct Scores in Arithmetic Com¬
putation on the Stanford Achievement Test in Intermediate
II, Form X
The significant differences between correct scores in arithmetic
computation on the Stanford Achievement Test in Arithmetic; Intermedi¬
ate II, Form X for the 35 subjects taught by audio-visual method and
the 35 subjects taught by textbook method are presented in Table 37*
For correct scores in arithmetic computation on the Stanford
Achievement Test in Arithmetic; Intermediate II, Form X, the mean for
the group taught by audio-visual method was 45.14; for the group taught
by textbook method it was 44.11, with a difference of 1.03 in favor of
the audio-visual group. The standard deviation for the group taught
by audio-visual method was 7.77; for the group taught by the textbook
method it was 8.16, with a difference of .39 in favor of the textbook
group. The standard error of the mean for the group taught by audio¬
visual method was 1.31; for the group taught by the textbook method
it was 1.37, with a difference of .06 in favor of the textbook group.
The standard error of the difference between the means was 1.88, with
a "t" ratio of .54.
The "t" ratio of .54 was not significant because it did not ex¬
ceed its critical value of 2.58 at the one per cent level of confi¬
dence.
Significant Differences Between Correct Scores in Arithmetic
Concepts on the Stanford Achievement Test in
Intermediate II, Form X
The significant differences between correct scores in arithmetic
concepts on the Stanford Achievement Test in Arithmetic; Intermediate
II, Form X for the 35 subjects taught by audio-visual method and the
80
TABLE 37
SIGNIFICANT DIFFERENCES BE^EEN CORRECT SCORES IN ARITHMETIC COMPU¬
TATION ON THE STANFORD ACHIEVEMENT TEST IN ARITHMETIC: INTER¬
MEDIATE II, FORM X FOR THE 35 SUBJECTS TAUGHT BY AUDIO¬
VISUAL METHOD AND THE 35 SUBJECTS TAUGHT BY TEXT¬
BOOK METHOD
Group Mean Median S. 0. S.E.„ M,-M2
S.E.
Ml-M2 lit II
Audio-Visual 45.14 44.80 7.77 1.31
1.03 1.88 .54
Textbook 44.11 43.00 8.16 1.37
35 subjects taught by textbook method are presented in Table 38.
For correct scores in arithmetic concepts on the Stanford Achieve¬
ment Test in Arithmetic; Intermediate II, Form X, the mean for the
group taught by audio-visual method was A4,ll; for the group taught by
the textbook method it was 44.28, with a difference of ,17 in favor
of the textbook group. The standard deviation for the group taught
by audio-visual method was 6,93; for the group taught by the textbook
method it was 8,13* with a difference of 1,20 in favor of the textbook
group. The standard error of the mean for the group taught by audio¬
visual method was 1.17; for the group taught by the textbook method it
was 1.37* with a difference of ,20 in favor of the textbook group.
The standard error of the difference between the means was 1.80, with
a "t" ratio of ,09,
The "t" ratio of ,09 was not significant because it did not




SIGNIFICANT DIFFERENCES BETWEEN CORRECT SCORES IN ARITHMETIC CONCEPTS
ON THE STANFORD ACHIEVEMENT TEST IN ARITHMETIC: INTERMEDIATE II,
FORM X FOR THE 35 SUBJECTS TAUGHT BY AUDIO-VISUAL METHOD
AND THE 35 SUBJECTS TAUGHT BY TEXTBOOK METHOD
Group Mean Medi an S.D. M,-M2
S.E.
M,-M2 ntii
Audio-Vi sual 44.11 43.33 6.93 1.17
.17 1.80 .09
Textbook 44.28 44.15 8.13 1.37
Significant Differences Between Correct Scores in Arithmetic
Application on the Stanford Achievement Test in
Intermediate II, Form X
The significant differences between correct scores in arithmetic
application on the Stanford Achievement Test in Arithmetic; Intermedi¬
ate II, Form X for the 35 subjects taught by audio-visual method and
the 35 subjects taught by the textbook method are presented in Table
39.
For correct scores in arithmetic application on the Stanford
Achievement Test in Arithmetic; Intermediate II, Form X, the mean for
the group taught by audio-visual method was 40.34; for the group taught
by the textbook method it was 41.54, with a difference of 1.20 in favor
of the textbook group. The standard deviation for the group taught by
the audio-visual method was 7.89; for the group taught by the textbook
method it was 6,33* with a difference of 1,56 in favor of the audio¬
visual group. The standard error of the mean for the group taught by
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TABLE 39
SIGNIFICANT DIFFERENCES BETWEEN CORRECT SCORES IN ARITHMETIC APPLICA¬
TION ON THE STANFORD ACHIEVEMENT TEST IN ARITHMETIC: INTERMEDIATE
II, FORM X FOR THE 35 SUBJECTS TAUGHT BY AUDIO-VISUAL METHOD
AND THE 35 SUBJECTS TAUGHT BY TEXTBOOK METHOD
Group Mean Median S. D.
S.E.
S.E.„ «l-«2 "t"
Audio-Vi sual 40.34 39.25 7.89 1.33
1.20 1.70 .70
Textbook 41.54 40.87 6.33 1.07
audio-visual method was 1.33> Tor the group taught by the textbook method
it was 1.07, with a difference of .26 in favor of the audio-visual group.
The standard error of the difference between the means was 1.70, with a
"t" ratio of .70.
The "t" ratio of ,70 was not significant because it did not ex¬
ceed its critical value of 2,58 at the one per cent level of confidence.
Pre-Test Versus Post-Test
The significant differences between the performance of the group
taught by audio-visual method and the group taught by textbook method
on the pre- and post-tests are presented in Tables 40 to 45.
Significant Differences Between Intelligence Quotients in
Arithmetic Computation on the Stanford Achievement Test
The significant differences between Intelligence Quotients in
arithmetic computation on the Stanford Achievement Test in Arithmetic;
Intermediate II, Forms W and X for the 35 subjects taught by audio-
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visual method and the 35 subjects taught by textbook method are pre¬
sented in Table 40.
Audio-visual»—For Intelligence Quotients in arithmetic computa¬
tion on the Stanford Achievement Test the mean for the pre-test was
90.83, for the post-test it was 98.54, with a difference of 7.71 in
favor of the post-test. The standard deviation for the pre-test was
5.91; for the post-test it was 8.52, with a difference of 2.62 in favor
of the post-test. The standard error of the mean for the pre-test was
1.00; for the post-test it was 1.44, with a difference of .44 in favor
of the post-test. The standard error of the difference between the
means was 1.75, with a "t" ratio of 4.41.
The "t" ratio of 4.41 was significant because it exceeded the
critical value of 2.58 at the one per cent level of confidence.
Textbook.—For Intelligence Quotients in arithmetic computation
on the Stanford Achievement Test the mean for the pre-test was 91.77;
for the post-test it was 95.02, with a difference of 3*25 in favor of
the post-test. The standard deviation for the pre-test was 9.63; for
the post-test it was 9.66, with a difference of .03 in favor of the post¬
test. The standard error of the mean for the pre-test was 1.63; for the
post-test it was 1,63. The standard error of the difference between the
mean was 2.30, with a "t" ratio of 1,41.
The "t*' ratio of 1,4l was not significant because it did not ex¬
ceed its critical value of 2.58 at the one per cent level of confi¬
dence.
Significant Differences Between Intelligence Quotients in
Arithmetic Concepts on the Stanford Achievement Test
The significant differences between Intelligence Quotients in
TABLE 40
SIGNIFICANT DIFFERENCES BETWEEN INTELLIGENCE Q.U0TIENTS IN ARITHMETIC COMPUTATION ON THE STANFORD
ACHIEVEMENT TESTS FOR 35 SUBJECTS TAUGHT BY AUDIO-VISUAL METHOD AND THE 35 SUBJECTS
TAUGHT BY TEXTBOOK METHOD




Pre 90.83 90.81 5.91 1.00
7.71 1.75 4.41
Post 98.54 97.60 8.52 1.44 00
4:-
Textbook
Pre 91.77 90.14 9.63 1.63
3.25 2.30 1.41
Post 95.02 94.00 9.66 1.63
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arithmetic concepts on the Stanford Achievement Test in Arithmetic;
Intermediate II, Forms W and X for the 35 subjects taught by audio¬
visual method and the 35 subjects taught by textbook method are pre¬
sented in Table 41.
Audio-visual»—For Intelligence Quotients in arithmetic concepts
on the Stanford Achievement Test the mean for pre-test was 97.17; for
the post-test it was 97*46, with a difference of .29 in favor of the
post-test. The standard deviation for the pre-test was 8.76; for the
post-test it was 7*56, with a difference of .10 in favor of the pre¬
test. The standard error of the mean for the pre-test was 1.48; for
the post-test it was 1.27, with a difference of .21 in favor of the
pre-test. The standard error of the difference between the means was
1.83, with a "t" ratio of .15*
The "t" ratio of .15 was not significant because it did not ex¬
ceed the critical value of 2.58 at the one per cent level of confidence.
Textbook.—For Intelligence Quotients in arithmetic concepts on
the Stanford Achievement Test the mean for the pre-test was 99.93» for
the post-test it was 94.85, with a difference of 5*08 in favor of the
pre-test. The standard deviation for the pre-test was 7*86; for the
post-test it was 8.I3, with a difference of .27 in favor of the post¬
test. The standard error of the mean for the pre-test was 1.33? for
the post-test it was 1.37» with a difference of .04 in favor of the
post-test. The standard error of the difference between the mean was
1,83 with a "t" ratio of 2.77*
The "t" ratio of 2.77 was significant because it exceeded its
critical value of 2.58 at the one per cent level of confidence.
TABLE 4l
SIGNIFICANT DIFFERENCES BETWEEN INTELLIGENCE QUOTIENTS IN ARITHMETIC CONCEPTS ON THE STANFORD
ACHIEVEMENT TESTS FOR 35 SUBJECTS TAUGHT
TAUGHT
BY AUDIO-VISUAL METHOD AND
BY TEXTBOOK METHOD
THE 35 SUBJECTS




Pre 97.17 97.38 8.76 1.48
Post 97.46 97.33 7.56 1.27
.29 1.83 .15
Textbook
Pre 99.93 98.71 7.86 1.33
5.08 1.83 2.77
Post 94.85 95.05 8.13 1.37
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Significant Differences Between Intelligence Quotients in
Arithmetic Application on the Stanford Achievement Test
The significant differences between Intelligence Quotients in
arithmetic application on the Stanford Achievement Test in Arithmetic;
Intermediate II, Forms W and X for the 35 subjects taught by audio¬
visual method and the 35 subjects taught by textbook method are presen¬
ted in Table 42.
Audio-visual .—For Intelligence Quotients in arithmetic applica¬
tion on the Stanford Achievement Test the mean for the pre-test was
91.69; for the post-test it was 93»57, with a difference of 1.88 in
favor of the post-test. The standard deviation for the pre-test was
9.45; for the post-test it was 9.57» with a difference of ,12 in favor
of the post-test. The standard error of the mean for the pre-test was
1,60; for the post-test it was 1.62, with a difference of .02 in favor
of the post-test. The standard error of the difference between the
mean was 2.27, with a "t" ratio of .82.
The "t" ratio of .82 was not significant because it did not ex¬
ceed the critical value of 2,58 at the one per cent level of confidence.
Textbook.—For Intelligence Quotients in arithmetic application
on the Stanford Achievement Test the mean for the pre-test was 94.43;
for the post-test it was 95*02, with a difference of ,59 in favor of
the post-test. The standard deviation for the pre-test was 9*21; for
the post-test it was 8.07, with a difference of ,14 in favor of the pre¬
test. The standard error of the mean for the pre-test was 1.56; for the
post-test it was 1.36, with a difference of ,20 in favor of the pre-test.
The standard error of the difference between the mean was 2.07 with a
"t" ratio of .28.
TABLE 42





SUBJECTS TAUGHT BY AUDIO-VISUAL
TAUGHT BY TEXTBOOK METHOD
METHOD AND THE
Group Test Mean Median S. D. MpM.
S.E.
2 «1-^2 Mt II
Audio-Vi sual
Pre 91.69 90.00 9.45 1.60
1.88 2.29 .82
Post 93.57 91.60 9.57 1.62 00
00
Textbook Pre 94.43 95.00 9.21 1.56
.59 2.07 .28
Post 95.02 92.05 8.07 1.36
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The "t" ratio of .28 was not significant because it did not exceed
its critical value of 2.58 at the one per cent level of confidence.
Significant Differences Between Correct Scores in Arithmetic
Computation on the Stanford Achievement Test
The significant differences between correct scores in arithmetic
computation on the Stanford Achievement Test in Arithmetic; Intermediate
II, Forms W and X for the 35 subjects taught by audio-visual method
and the 35 subjects taught by textbook method are presented in Table 43.
Audio-visual .—For correct scores in arithmetic computation on
the Stanford Achievement Test the mean for the pre-test was 38.40; for
the post-test it was 45.14, with a difference of 6.74 in favor of the
post-test. The standard deviation for the pre-test was 3*71; for the
post-test it was 7.77, with a difference of 4.06 in favor of the post¬
test. The standard error of the mean for the pre-test was .63; for the
post-test it was 1.38, with a difference of 0.75 in favor of the post¬
test. The standard error of the difference between the mean was 1.51,
with a "t" ratio of 4.46.
The "t" ratio of 4.46 was significant because it exceeded the
critical value of 2.58 at the one per cent level of confidence.
Textbook.—For correct scores in arithmetic computation on the
Stanford Achievement Test the mean for the pre-test was 39*91; for the
post-test it was 44.11, with a difference of 4.20 in favor of the post¬
test. The standard deviation for the pre-test was 6.87; for the post¬
test it was 8.16, with a difference of 1.29 in favor of the post-test.
The standard error of the mean for the pre-test was 1.16; for the post¬
test it was 1.31» with a difference of .15 in favor of the post-test.
The Standard error of the difference between the mean was 1.75 with a
TABLE 43
SIGNIFICANT DIFFERENCES BETWEEN CORRECT SCORES IN ARITHMETIC COMPUTATION ON THE STANFORD ACHIEVE¬
MENT TESTS FOR 35 SUBJECTS TAUGHT BY AUDIO-VISUAL METHOD AND THE 35 SUBJECTS TAUGHT BY
TEXTBOOK METHOD
S.E.
Group Test Mean Median S. 0. S-E.„m M^-M2 M,-M2 lltll
Audio-Visual
Pre 38.40 38.39 3.71 .63
6.74 1.51 4.46
Post 45.14 44.80 7.77 1.38
Textbook
Pre 39.91 37.98 6.87 1.16
4.20 1.75 2.40
Post 44.11 43.00 8.16 1.31
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"t" ratio of 2.40«
The "t" ratio of 2.40 was not significant because it did not ex¬
ceed its critical value of 2,58 at the one per cent level of confidence.
Significant Differences Between Correct Scores in Arithmetic
Concepts on the Stanford Achievement Test
The significant differences between correct scores in arithmetic-
concepts on the Stanford Achievement Test in Arithmetic; Intermediate
II, Forms W and X for the 35 subjects taught by audio-visual method and
the 35 subjects taught by textbook method are presented in Table 44,
Audio-visua1,—For correct scores in arithmetic concepts on the
Stanford Achievement Test the mean for the pre-test was 43,69; for the
post-test it was 44,11, with a difference of ,42 in favor of the post¬
test, The standard deviation for the pre-test was 7.89; for the post¬
test it was 6,93» with a difference of ,96 in favor of the pre-test.
The standard error of the mean for the pre-test was 1,35; for the post¬
test it was 1,17, with a difference of ,18 in favor of the pre-test.
The standard error of the difference between the mean was 1,78, with a
"t" ratio of ,23.
The "t" ratio of ,23 was not significant because it did not exceed
the critical value of 2,58 at the one per cent level of confidence.
Textbook,—For correct scores in arithmetic concepts on the Stan¬
ford Achievement Test the mean for the pre-test was 45,40; for the post¬
test it was 44,28, with a difference of 1,12 in favor of the pre-test.
The standard deviation for the pre-test was 8,82; for the post-test it
was 8,13, with a difference of ,69 in favor of the pre-test. The stan¬
dard error of the mean for the pre-test was 1,49; for the post-test it
TABLE 44
SIGNIFICANT DIFFERENCES BETWEEN CORRECT SCORES IN ARITHMETIC CONCEPTS ON THE STANFORD ACHIEVE¬
MENT TESTS FOR 35 SUBJECTS TAUGHT BY AUDIO-VISUAL METHOD AND THE 35 SUBJECTS TAUGHT BY
TEXTBOOK METHOD
S.E.
Group Test Mean Median S. 0. M1-M2 MpM2 ntH
Audio-Vi sual
Pre 43.69 43.60 7.89 1.35
.42 1.78 CM•
Post 44.11 43.33 6.93 1.17
Textbook
Pre 45.40 46.15 8.82 1.49
1.12 2.02 .55
Post 44.28 44.15 8.13 1.37
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was 1.37, with a difference of .12 in favor of the pre-test. The stan¬
dard error of the difference between the mean was 2.02 with a "t" ratio
of .55.
The "t" ratio of .55 was not significant because it did not exceed
its critical value of 2.58 at the one per cent level of confidence.
Significant Differences Between Correct Scores in Arithmetic
Application on the Stanford Achievement Test
The significant differences between correct scores in arithmetic
application on the Stanford Achievement Test in Arithmetic; Intermediate
II, Forms W and X for the 35 subjects taught by audio-visual method
and the 35 subjects taught by textbook method are presented in Table
45.
Audio-visual .—For correct scores in arithmetic application on
the Stanford Achievement Test the mean for the pre-test was 38.63; for
the post-test it was 40.34, with a difference of 1.71 in favor of the
post-test. The standard deviation for the pre-test was 7.23; for the
post-test it was 7.89, with a difference of .66 in favor of the post¬
test. The standard error of the mean for the pre-test was 1.24; for the
post-test it was 1.33, with a difference of .09 in favor of the post¬
test. The standard error of the difference between the mean was I.8I,
with a "t" ratio of .94.
The "t" ratio of .94 was not significant because it did not ex¬
ceed the critical value of 2.58 at the one per cent level of confi¬
dence.
Textbook.—For correct scores in arithmetic application on the
Stanford Achievement Test the mean for the pre-test was 38.97; for the
TABLE 45
SIGNIFICANT DIFFERENCES BETWEEN CORRECT SCORES IN ARITHMETIC APPLICATION ON THE STANFORD
ACHIEVEMENT TESTS FOR 35 SUBJECTS TAUGHT BY AUDIO-VISUAL
JECTS TAUGHT BY TEXTBOOK METHOD
METHOD AND THE 35 SUB-




Pre 38.63 38.20 7.23 1.24
1.71 1.81 .94
Post 40.34 39.25 7.89 1.33
Textbook Pre 38.97 41.63 7.53 1.21
2.57 1.61 1.60
Post 41.54 40.87 6.33 1.07
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post-test it was 41,54, with a difference-of 2.57 in favor of the post¬
test, The standard deviation for the pre-test was 7.56; for the post
test it was 6,33» with a difference of 1.20 in favor of the pre-test.
The standard error of the mean for the pre-test was 1.27; for the post¬
test it was 1.07, with a difference of .20 in favor of the pre-test.
The standard error of the difference between the means was 1.61 with a
"t" ratio of 1.60.
The "t" ratio of 1.60 was not significant because it did not ex¬
ceed its critical value of 2,58 at the one per cent level of confidence.
Statistical Resume of Data
Introduction,—A11 of the quantitative measures of data presented
in Tables 1 through 45 in Chapter II are at this point consolidated
in Summary Tables 46, 47 and 48, The pertinent data of these respective
tables are:
Table 46 — Basic Data
Table 47 — Significant Difference
Table 48 — "t" Ratios
TABLE 46
SUMMARY OF BASIC DATA FOR THE STANFORD ACHIEVEMENT TEST IN ARITHMETIC; INTERMEDIATE II,
FORM W AND FORM X AS OBTAINED BY THE THIRTY-FIVE SUBJECTS TAUGHT BY AUDIO¬
VISUAL METHOD AND THE THIRTY-FIVE SUBJECTS TAUGHT BY TEXTBOOK METHOD
Audio-Vi sual Textbook
Items Mean Median S. D. m Mean Median S. D. E.„m
Pre-Test
Chronological Ages 133.17 127,94 9.36 1.58 133.26 130.00 10.95 1.85
Intelligence Quotients
Computation 90.83 90.81 5.91 1.00 91.77 90.14 9.63 1.63
Concepts 97.17 97.38 8.76 1.48 99.93 98.71 7.86 1.33
Application 91.69 90.00 9.45 1.60 94.43 95.00 9.21 1.56
Achievement Scores
Computation 38.40 38.39 3.71 0.63 39.91 37.98 6.87 1.16
Concepts 43.69 43.60 7.98 1.35 45.40 46.15 8.82 1.49
Application 38.53 38.20 7.32 1.24 38.97 41.63 7.53 1.21
Post Test
Intelligence (iuotients
Computation 98.54 97.60 8.52 1.44 95.02 94.00 9.66 1.63
Concepts 97.33 97.56 7.56 1.27 94.85 95.05 8.13 1.37
Application
Achievement Scores
93.57 91.60 9.57 1.62 95.02 92.05 8.07 1.36
Computation 45.14 44.80 7.77 1.31 44.11 43.00 8.16 1.37
Concepts 44.11 43.33 6.93 1.17 44.28 44.15 8.13 1.37





SUMMARY OF SIGNIFICANT DIFFERENCE FOR THE STANFORD ACHIEVEMENT TEST
IN ARITHMETIC: INTERMEDIATE II, FORM W AND X AS OBTAINED BY THE
THIRTY-FIVE SUBJECTS TAUGHT BY AUDIO-VISUAL METHOD AND THE






Chronological Ages .09 2.43 .04
Intelligence Quotients
Computation .94 1.91 .50
Concepts 2.76 1.99 1.35
Application 2.74 2.23 1.23
Achievement Scores
Computation 1.51 1.08 1.39
Concepts 1.71 2.01 .85
Application .34 1.77 .19
Post-Test
Intelligence Quotients
Computation 3.52 2.15 1.64
Concepts 2.61 1.86 1.40
Application 1.45 2.10 .69
Achievement Scores
Computation 1.03 1.88 .54
Concepts .17 1.80 .09
Application 1.20 1.70 .70
TABLE 48
SUMMARY OF "t" RATIOS OBTAINED FOR THE STANFORD ACHIEVEMENT TEST IN ARITHMETIC: INTERMEDIATE II,
FORM W AND FORM X FROM THE COMPARISON OF THE TWO TESTING PERIODS FOR THE THIRTY-FIVE




Items M^ -M2 M'j -M2 M,-M2 M,-M2 llt>l
Pre-Test vs, Post-Test
Intelligence Q,uotients
Computation 7.71 1.75 *4.41 3.25 2.30 1.41
Concepts .29 1.83 .15 5.08 1.83 *2.77
Application, 1.88 2.27 .82 .59 2.07 .28
Achievement Scores
Computation 6.74 1.51 ^v4.46 4.20 1.75 2.40
Concepts .42 1.78 .23 1.12 2.02 .55
Application 1.71 1.81 .94 2.57 1.61 1.60
For quick reference to those few that di d exceed the critical value of 2.58 at the one







This research has attempted to determine the extent to which there
are significant differences and correlations In achieved mathematics
performances In elementary mathematics (measured by the Stanford
Achievement Test) between fifth-graders taught by the "traditional"
and "audio-visual" method, respectively, as observed for matched groups
of fifth grade pupils enrolled In the Baker Elementary School, Eatonton,
Georgia, and equated on Intelligence measures of those groups*
Summary of Background Perspective of the Research
In a technological age where language for communicating scienti¬
fic facts and discoveries Is so Important to our Industrialized nation,
never before has mathematics been so Important to the elementary school
pupil. Never before have so many people used so much mathematics In
their dally lives. It then becomes one of the primary responsibilities
of the elementary school to supply the pupils of our time with the
proper foundation In this subject area.
Mathematics and mathematical needs have been constantly changing*
The changes have Influenced many educators responsible for the teaching
of these concepts. Concern for the child as an Individual, as well as
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a learner, has challenged the educator to acquire new and more exciting
methodology that will result in a more dynamic and real learning —
learning that is more effective in the preparation of boys and girls
to meet and solve the problems of daily life.
Statement of the Problem
The problem involved in this study was to determine the extent to
which there are significant differences and correlations in achieved
mathematics performances in elementary mathematics (measured by the
Stanford Achievement Test) between fifth-graders taught by the "tradi¬
tional" and "audio-visual" method, respectively, as observed for matched,
or equated on intelligence groups of fifth grade pupils enrolled in the
Baker Elementary School, Eatonton, Georgia, 1967-1968.
Purpose of the Study
The overall purpose of this study was to test the Null Hypothesis:
That there is no significant differences in the mathematics
achievement of fifth-grade pupils taught by the "traditional"
as compared to the "audio-visual" method of elementary mathe¬
matics instruction.
More specifically, the purposes of this study were:
1. To determine the measures of central tendency and variability
on the Stanford Achievement Test, Form W and Form X, Inter¬
mediate II for two matched or equated groups of fifth-grade
pupils. (On the variables of arithmetic computation, arith¬
metic concepts and arithmetic application).
2. To determine the significant difference, if any, on arith¬
metic computation performance between the traditionally
taught and audio-visual1y taught group of fifth-grade pupils.
3. To determine the significant difference, if any, on arith¬
metic concepts performance or understanding between the
traditionally and audio-visual1y taught groups of fifth-
grade pupils.
101
4. To determine the significant difference, if any, on arith¬
metic application performance between the traditionally
taught and audio-visual1y taught groups of fifth-grade
pupils.
5. To ascertain the correlations, if any, on the paired
variables of:
a) Arithmetic computation and arithmetic concepts
b) Arithmetic computation and arithmetic application
c) Arithmetic concepts and arithmetic application
6. To ascertain the significant differences of correlations,
if any, on the paired variables on arithmetic computation,
arithmetic concepts, and arithmetic application between the
traditionally taught and audio-visual1y taught fifth-grade
mathematics pupils of the Baker Elementary School, Eatonton,
Georgia, 1967-1968,
7. To derive from the analysis and interpretation of data the
significant implications, if any, for improving educational
theory and practice, with specific reference to methods of
teaching elementary mathematics.
Limitations of the Study
The limitations of this study were:
1. The extent to which the 9-weeks experimental period was
too brief for optimum effectiveness of either instruc¬
tional method.
2. The extent to which the teacher in the two methods was not
equa11y competent.
3. The extent to which the "Hawthorne Effect" might be opera¬
tive so as to seriously effect the results of the two
procedures.
Definition of Terms
In order to maintain a clarity of meaning and preciseness of under¬
standing as the discussion of the data proceeded, the writer used cer¬
tain terms throughout this study. They are defined below:
1. The term, "Audio-Visual Method," as used in this study
refers to a procedure in teaching which uses audio and
visual materials as indicated in number 2 immediately below.
102
2* The term, "Audio-Visual Materials," as used in this study
refers to those materials such as films, filmstrips,
records, overhead projector, transparencies, etc., that
are used for instructional purposes.^
3» The term, "Traditional Method," as used in this study
refers to a procedure through which the textbook is used
as the primary tool of instruction.^
4. The term, "Elementary Mathematics," as used in this study
refers to the mathematics taught in grades four through
six in the elementary school.
Locale and Research Design
Significant features of the research design of this study are
characterized under appropriate captions below:
1. Locale.—This study was coordinated in the home of the
writer at Eatonton, Georgia with actual research being
conducted in the fifth grade at the Baker Elementary
School which is located in Eatonton, Putnam County,
Georgia. Eatonton is the county seat of Putnam County
which is located fifty miles south of Athens, Georgia and
forty miles north of Macon, Georgia. This school has been
in existence for twelve years with an enrollment of thir¬
teen hundred students and a teaching staff of fifty-six.
It is housed in a modern brick building containing four
wings with adequate classroom space, gymnasium, cafeteria,
clinic, and administrative offices. There are four major
industries located in Eatonton, namely, the Plant Harlee
Branch Construction of Georgia Power Company, the Enter¬
prise Aluminum Plant, the Imperial Cotton Mill, and the
Eatonton Manufacturing Company. The chief occupation of
the people is dairy farming, while the lesser occupation
is factory working. The opportunities for mathematical
usage include community, school, and social situations,
within the fram^ork of Putnam County.
2. Method of research.—The Experimental Method of research,
utilizing selected mathematics units, standardized tests,
and statistical analysis was used to gather the necessary
data for this study.
^Edward Smith and Others, The Educator’s Encyclopedia (Englewood
Cliffs, New Jersey: Prentice-Hall, Inc., 1961), p. 690.
Walter S. Monroe, Encyclopedia of Educational Research (Atlanta
Macmillan Company, 1941), p. 610.
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3» Description of subjects.—The subjects involved in this study
were seventy pupils enrolled in the fifth-grade at the Baker
Elementary School, Eatonton, Putnam County, Georgia during
the months of January, 1968 through March, 1968. The sub¬
jects were divided into two intelligence and/or achievement
matched or equated groups. Each group contained thirty-five
pupils. The chronological ages ranging from a low of 10
years and 1 month to a high of 13 years and 11 months.
4. Description of the instruments.—The instrument used in col¬
lecting the data for this study was the Stanford Achievement
Test Intermediate II, Arithmetic, Form W and Form X.^
This instrument is a test in three parts and has a scale for
computing intelligence quotients from the Otis-Scoring Mental
Ability Test. It consists of tests in arithmetic computation,
arithmetic concepts, and arithmetic application. It is
designed for use primarily from the middle of Grade 5 to the
end of Grade 6.
5. Operational steps.—The operational steps was used in con¬
ducting this study were as follows:
a) Permission to conduct this study was secured from the
proper school authorities.
b) Two groups of fifth-graders were selected, equally
matched, or equated on intelligence.
c) The pupils were administered the Stanford Achievement
Test - Form W at the beginning of the study so as to
establish the initial levels of achievement.
d) A time-clock of nine weeks was established.
e) A common sequence of content was selected and used
with both groups.
f) During the nine weeks experimental period, the two
groups: audio-visually taught and traditionally
taught, studied the common sequence of units as well
were kept separated at all times.
g) At the end of the nine weeks experimental period the two
groups of pupils were retested on the Stanford Achieve¬
ment Test - Form X,
Truman L. Kelley, Richard Madden, Eric F, Gardner, and Herbert
C. Rudman, Stanford Achievement Arithmetic Tests; Intermediate II.
Forms W and X (New York: Harcourt, Brace & World, Inc., 1964).
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h) The data derived from the appropriate tests were assembled
in tables and, in turn, statistically treated as dicta¬
ted by the purposes of the study*
i) The statistical measures computed and used in the analy¬
sis of the data were: the mean, median, standard devi¬
ation, standard error of the mean, standard error of the
difference between the means, and Fisher's "t",
j) The findings, conclusions, implications, and recommenda¬
tions stemming from the analysis and interpretation of
the data, were formulated and incorporated in the fin¬
ished thesis copy.
6. Criterion of reliabilitv*—The criterion of reliability for
the statistics of comparison was Fisher's "t" of 2,58 at the
.01 per cent level of confidence at 473 degrees of freedom.
Summary of Related Literature
The related literature pertinent to this study is presented in
the following paragraphs.
It has been noted that arithmetic teaching in the past has been
less effective than it should be* In seeking reasons for this lack of
efficiency, material and content have been somewhat at fault but cer¬
tainly the methods of teaching arithmetic have also been an important
factor. The methods have greatly been influenced by objectives of
arithmetic. When the aim is for quantitative thinking along with com¬
putational skills then teaching follows rational methods.^
Dutton and Hockett discussed three methods of instruction in
arithmetic and all of them have been used: (1) the drill method, (2)
incidental teaching, and (3) the method emphasizing understanding.
Drill, the traditional method, is used widely to make specific skills
Lexie Battle Williams, "Two Methods of Teaching Arithmetic in
Second Grade," (unpublished Master's thesis. School of Education,
Atlanta University, 1965), p. 18,
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habitual and useful. The latter methods are used to help establish a
social need for arithmetic and to help develop understanding within the
learner.
Smith asserts that considerable misunderstanding has occurred
among educators in discussions pertaining to the term "Modern Mathe¬
matics" when it refers to an approach to the study of mathematics. This
approach emphasizes the importance of concepts, patterns, and mathe¬
matical structure as well as development of mathematical skills. The
new applications and uses of today's mathematics demands that pupils
2
learn the "why" as well as "how" at each step of the learning process.
Collier found that one of the eight factors most frequently thought
of as being a block to meaning and understanding in arithmetic is that
too few concrete experiences are provided for pupils in the upper
grades.
Banghart and others reported significant gains among experimental
groups over control groups when programmed material in elementary school
mathematics was used in comparison with the control group of learners'
potential
Sands, believes the audio-visual method harmonizes with the demo¬
cratic approach, because it is an answer to its implicit requirement that
^Wilbur H. Dutton and John A. Hockett, The Modern Elementary School
Curriculun and Methods (New York: Holt, Rinehart and Winston, 1962),
pp. 247-48.
2
Seaton E. Smith, Exploration in Elementary Mathematics (Englewood
Cliffs, New Jersey: Prentice-Hall, Inc., 1966), p. 1.
^Calhoun E. Collier, "Blocks to Arithmetical Understanding," The
Arithmetic Teacher. VI (November, 1959), 262-68.
Vrank W. Banghart, John C. McLaulin, and James B. Wesson, "An
Experimental Study of Programmed Versus Traditional Elementary School
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the choice of teaching materials and methods are kept flexible and
responsive to the need of the taught.^
Kiffer and Cochran state that basic to all good teaching is
thorough advanced planning.
Summary of Basic Findings
The basic findings of this study have been presented in Tables
1-45 and are summarized in Summary Tables 46 - 48, and presented under
separate and appropriate captions in the paragraphs which follow:
Distribution of Chronological Ages
(Audio-Visual Group)
Table 1
The following measures were obtained for the group taught by audio¬
visual method: a mean of 133*17 months, a median of 127*94 months, a
standard deviation of 9*36 and a standard error of the mean of 1*58*
The percentages for the subjects were: 8 or 25*72 per cent above
the mean, 23 or 65*72 per cent below the.mean, and 3 or 8*57 per cent
within the mean class-interval*
Distribution of Chronological Ages
(Textbook Group)
Table 2
The following measures were obtained for the group taught by text¬
book method: a mean of 133*26 months, a median of 130*00 months, a
standard deviation of 10*95> and a standard error of the mean of 1*85*
The percentages for the subjects were: 11 or 30*82 per cent above
the mean, 21 or 59*00 per cent below the mean, and 3 or 8*57 per cent
within the mean class-interval*
Mathematics," The Arithmetic Teacher. X (April, 1963)» 199-204*
^Lester B* Sands, Audio-Visual Procedures in Teaching (New York:
The Ronald Press Co*, 1956), p* 19*
2
Robert E* Kiffer and Lee Cochran, Manual~of Audio-Visual Techni¬
ques (2nd ed* Englewood Cliffs, New Jersey: Prentice-Hall, Inc*, 19^2),
pp* 12-13*
107
Stanford Achievement Test in Arithmetic: Intermediate II, Form W
(Computation)
Table 3
On the arithmetic Intelligence (Quotients from the Otis Stanine
on the Stanford Achievement Test in Arithmetic; Intermediate II, Form W,
the following measures were obtained for the group taught by audio¬
visual method: a mean of 90.83, a median of 90.81, a standard devia¬
tion of 5.91 and a standard error of the mean of 1.00.
The percentages for the subjects were: 13 or 37.25 per cent
above the mean, 14 or 40.00 per cent below the mean and 8 or 22.86
per cent within the mean class-interval.
Stanford Achievement Test in Arithmetic; Intermediate II, Form W
(Concepts)
Table 4
On the arithmetic Intelligence Quotients from the Otis Stanine
on the Stanford Achievement Test in Arithmetic; Intermediate II, Form
W, the following measures were obtained for the group taught by audio¬
visual method: A mean of 97.17, a median of 97.38, a standard devia¬
tion of 8.76 and a standard error of the mean of 1.48.
The percentages for the subjects were: 16 or 45.72 per cent above
the mean, 15 or 42.85 per cent below the mean and 4 or 11.43 per cent
within the mean class-interval.
Stanford Achievement Test in Arithmetic; Intermediate II, Form W
(Application)
Table 5
On the arithmetic Intelligence Quotients from the Otis Stanine
on the Stanford Achievement Test in Arithmetic; Intermediate II, Form
W, the following measures were obtained for the group taught by audio¬
visual method: a mean of 91.69, a median of 90.00, a standard devia¬
tion of 9.45 and a standard error of the mean of I.60.
The percentages for the subjects were: 15 or 42.85 per cent
above the mean, 17 or 48.57 per cent below the mean and 3 or 8.57 per
cent within the mean class-interval.
Stanford Achievement Test in Arithment; Intermediate II, Form W
(Cpmputation)
Table 6
On the arithmetic Intelligence Quotients from the Otis Stanine
on the Stanford Achievement Test in Arithmetic; Intermediate II, Form
W, the following measures were obtained for the group taught by text¬
book method: a mean of 91.77, a median of 90.14, a standard deviation
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of 9.63 and a standard error of the mean of 1.63»
The percentages for the subjects were: 12 or 34.30 per cent
above the mean, 16 or 45.71 per cent below the mean and 7 or 20.00 per
cent within the mean class-interval.
Stanford Achievement Test in Arithmetic; Intermediate II, Form W
(Concepts)
Table 7
On the arithmetic Intelligence Quotients from the Otis
on the Stanford Achievement Test in Arithmetic; Intermediate
W, the following measures were obtained for the group taught
book method: a mean of 99.93, a median of 98.71, a standard





The percentages for the subjects were: 16 or 45.70 per cent
above the mean, 14 or 40.03 per cent below the mean and 5 or 14.28 per
cent within the mean class-interval.
Stanford Achievement Test in Arithmetic; Intermediate II, Form W
(Application)
Table 8
On the arithmetic Intelligence Quotients from the Otis Stanine
on the Stanford Achievement Test in Arithmetic; Intermediate II, Form
W, the following measures were obtained for the group taught by text¬
book method: a mean of 94.43 per cent, a median of 95.00, a standard
deviation of 9.21 and a standard error of the mean of I.56.
The percentages for the subjects were: 17 or 48.58 per cent above
the mean, 15 or 42.85 per cent below the mean and 3 or 8,57 per cent
within the mean class-interval.
Stanford Achievement Test in Arithmetic; Intermediate II, Form W
(Computation)
Table 9
On the Stanford Achievement Test in Arithmetic; Intermediate II,
Form W for Correct Scores in arithmetic computation, the following
measures were obtained for the group taught by audio-visual method:
a mean of 38.40, a median of 38.39, a standard deviation of 3.71 and
a standard error of the mean of ,63,
The percentages for the subjects were: 17 or 48,57 per cent above
the mean, 4 or 11,43 per cent below the mean and 14 or 40,00 per cent
within the mean class-interval.
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Stanford Achievement Test in Arithmetic; Intermediate II, Form W
(Concepts)
Table 10
On the Stanford Achievement Test in Arithmetic; Intermediate II,
Form W for Correct Scores in arithmetic concepts, the following
measures were obtained for the group taught by audio-visual method;
a mean of 43.69, a median of 43.60, a standard deviation of 7.95 and
a standard error of the mean of 1.35.
The percentages for the subjects were: 16 or 45.72 per cent above
the mean, 14 or 40.00 per cent below the mean and 5 or 14.28 per cent
within the mean class-interval.
Stanford Achievement Test in Arithmetic; Intermediate II, Form W
(Application)
Table 11
On the Stanford Achievement Test in Arithmetic; Intermediate II,
Form W for Correct Scores in arithmetic application, the following
measures were obtained for the group taught by audio-visual method:
a mean of 38.53* a median of 38.20, a standard deviation of 7.32 and a
standard deviation of 7.32 and a standard error of the mean of 1.24.
The percentages for the subjects were: 17 or 48.57 per cent above
the mean, 13 or 37.14 per cent below the mean and 5 or 14.28 per cent
within the mean class-interval.
Stanford Achievement Test in Arithmetic; Intermediate II, Form W
(Computation)
Table 12
On the Stanford Achievement Test in Arithmetic; Intermediate II,
Form W for Correct Scores in arithmetic computation, the following
measures were obtained for the group taught by textbook method: a mean
of 39.91, a median of 37.98, a standard deviation of 6.87 and a stan¬
dard error of the mean of 1.16.
The percentages for the subjects were: 15 or 42.85 per cent above
the mean, 6 or 17.14 per cent below the mean and 14 or 40.00 per cent
within the mean class-interval.
Stanford Achievement Test in Arithmetic; Intermediate II, Form W
(Concepts)
Table 13
0n the Stanford Achievement Test in Arithmetic; Intermediate II,
Form W, for Correct Scores in arithmetic concepts, the following
measures were obtained for the group taught by textbook method: a
mean of 45.40, a median of 46.15, a standard deviation of 8.82 and a
no
standard error of the mean of 1.49.
The percentages for the subjects were: 13 or 37«13 per cent above
the mean, 12 or 34.30 per cent below the mean and 10 or 28.58 per cent
within the mean class-interval.
Stanford Achievement Test in Arithmetic; Intermediate II, Form W
(Application)
Table 14
On the Stanford Achievement Test in Arithmetic; Intermediate II,
Form W for Correct Scores in arithmetic application, the following
measures were obtained for the group taught by textbook method: a
mean of 38.97, a median of 41.63, a standard deviation of 7.53 and a
standard error of the mean of 1.21.
The percentages for the subjects were: 18 or 51*82 per cent
above the mean, 14 or 38.99 per cent below the mean and 3 or 8.57 per




On the significant difference between chronological ages, the fol¬
lowing measures were obtained for the group taught by audio-visual
method: a mean of 133*17, a median of 127*94, a standard deviation of
9*36, and a standard error of the mean of I.58* For the group taught
by textbook method; a mean of 133*26, a median of I3O.OO, a standard
deviation of 10.95, and a standard error of the mean of I.85.
The difference between the two means was .09; the standard error
of the difference between the means was 2.43; the "t" ratio was .04
which was not statistically significant.
Stanford Achievement Test in Arithmetic; Intermediate II, Form W
(Computation)
Table 16
On the significant difference in Intelligence Quotients from the
Otis Stanine on the Stanford Achievement Test in Arithmetic; Inter¬
mediate II, Form W, the following measures were obtained for the group
taught by audio-visual method: a mean of 90.83, a median of 90.81, a
standard deviation of 5*91, and a standard error of the mean of 1.00.
For the group taught by textbook method: a mean of 91*77, a median of
90,14, a standard deivation of 9*63, .and a standard error of the mean
of 1.63.
The difference between the two means was .94; the standard error
in
of the difference between the means was 1.91; the "t" ratio was .50
which was not statistically significant.
Stanford Achievement Test in Arithmetic; Intermediate II, Form W
(Concepts)
Table 17
On the significant difference in Intelligence Quotients from
the Otis Stanine on the Stanford Achievement Test in Arithmetic; Inter¬
mediate II, Form W, the following measures were obtained for the group
taught by audio-visual method: a mean of 97.17» a median of 97.38*
a standard deviation of 8.76, and a standard error of the mean of 1.48.
For the group taught by textbook method: a mean of 99.93* a median of
98.71* a standard deviation of 7.86, and a standard error of the mean
of 1.33.
The difference between the two means was 2.76; the standard error
of the difference between the two means was 1.99; the "t" ratio was
1.35 which was not statistically significant.
Stanford Achievement Test in Arithmetic; Intermediate II, Form W
(Application)
Table 18
On the significant difference in Intelligence Quotients from the
Otis Stanine on the Stanford Achievement Test in Arithmetic; Inter¬
mediate II, Form W, the following measures were obtained for the group
taught by audio-visual method: a mean of 91.69* a median of 90.00,
a standard deviation of 9.45, and a standard error of the mean of I.60.
For the group taught by textbook method: a mean of 94.43* a median
of 95.00, a standard deviation of 9.21, and a standard error of the
mean of 1,56,
The difference between the two means was 2.74; the standard error
of the difference between the two means was 2.23; the "t" ratio was
1.23 which was not statistically significant.
Stanford Achievement Test in Arithmetic; Intermediate II, Form W
(Computation)
Table 19
On the significant difference in Correct Scores on the Stanford
Achievement Test in Arithmetic; Intermediate II, Form W, the follow¬
ing measures were obtained for the group taught by audio-visual method:
a mean of 38.40, a median of 38.39* a standard deviation of 3*71* and
a standard error of the mean of .63. For the group taught by textbook
method: a mean of 39.91* a median of 37.98* a standard deviation of
6.87* and a standard error of the mean of 1,13.
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The difference between the two means was 1*51; the standard error
of the difference between the two means was 1.08; the "t" ratio was
1.39 which was not statistically significant.
Stanford Achievement Test In Arithmetic; Intermediate II, Form W
(Concepts)
Table 20
On the significant difference In Correct Scores on the Stanford
Achievement Test In Arithmetic; Intermediate II, Form W, the following
measures were obtained for the group taught by audio-visual method:
a mean of 43.69, a median of 43.60, a standard deviation of 7.89, and
a standard error of the mean of 1.35* For the group taught by textbook
method: a mean of 45.40, a median of 46.15, a standard deviation of
8.82, and a standard error of the mean of 1.49.
The difference between the two means was 1.71; the standard error
of the difference between the two means was 2.01; the "t" ratio of
.85 was not statistically significant.
Stanford Achievement Test In Arithmetic; Intermediate II, Form W
(Appi1catIon)
Table 21
On the significant difference In Correct Scores on the Stanford
Achievement Test In Arithmetic; Intermediate II, Form W, the following
measures were obtained for the group taught by audio-visual method;
a mean of 38*63, a median of 38.20, a standard deviation of 7.32, and
a standard error of the mean of 1.24. For the group taught by text¬
book method: a mean of 38.97, a median of 41.63, a standard deviation
of 7*53» and a standard error of the mean of 1.21.
The ‘difference between the two means was .34; the standard error
of the difference between the two means was 1.77; the "t" ratio was
.19 which was not statistically significant.
Stanford Achievement Test In Arithmetic; Intermediate II, Form X
(Computation)
Table 22
On the arithmetic Intelligence Quotients from the Otis Stanine
on the Stanford Achievement Test In Arithmetic; Intermediate II, Form
X, the following measures were obtained for the group taught by audio¬
visual method: a mean of 98.54, a median of 97*60, a standard devia¬
tion of 8.52 and a standard error of the mean of 1.44.
The percentages for the subjects were: 17 or 48.56 per cent above
the mean, 14 or 40.39 per cent below the -mean and 5 or 14.28 per cent
within the mean class-interval.
113
Stanford Achievement Test in Arithmetic; Intermediate II, Form X
(Concepts)
Table 23
On the arithmetic Intelligence Quotients from the Otis Stanine
on the Stanford Achievement Test in Arithmetic; Intermediate II, Form
X, the following measures were obtained for the group taught by audio**
visual method: a mean of 97*46, a median of 97*33* a standard devia-
tion of 7*56 and a standard error of the mean of 1.27.
The percentages foe the subjects were: 14 or 40.01 per cent
above the mean, 12 or 34.28 per cent below the mean and 9 or 24.71 per
cent within the mean c1ass>*interva1.
Stanford Achievement Test in Arithmetic; Intermediate II, Form X
(Application)
Table 24
On the arithmetic Intelligence Quotients from the Otis Stanine
on the Stanford Achievement Test in Arithmetic; Intermediate II,
Form X, the following measures were obtained foe the group taught
by audio-visual method: a mean of 93*57, a median of 91*60, a stan¬
dard deviation of 9*57 and a standard error of the mean of 1.62.
The percentages for the subjects were: 12 or 34.29 per cent above
mean, 19 or 54.07 per cent below the mean and 4 or 11.43 per cent
within the mean class-interval.
Stanford Achievement Test in Arithmetic; Intermediate II, Form X
(Computation)
Table 25
On the arithmetic Intelligence Quotients from the Otis Stanine
on the Stanford Achievement Test in Arithmetic; Intermediate II, Form
X, the following measures were obtained for the group taught by text¬
book method: a mean of 95*02, a median of 94.00, a standard devia¬
tion of 9*66 and a standard error of the mean of I.63.
The percentages for the subjects were: 15 or 42.86 per cent above
the mean, 15 or 42.86 per cent below the mean and 5 or 14.28 per cent
within the mean class-interval.
Stanford Achievement Test in Arithmetic; Intermediate II, Form X
(Concepts)
Table 26
On the arithmetic Intelligence Quotients from the Otis Stanine
on the Stanford Achievement Test in Arithmetic; Intermediate II, Form
X, the following measures were obtained for the group taught by textbook
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method: a mean of 94*85, a median of 95*05, a standard deviation of
8*13 and a standard error of the mean of 1*37*
The percentages for the subjects were: 16 or 45*71 per cent
above the mean, 9 or 25*71 per cent below the mean and 10 or 28*58 per
cent within the mean class>interva1*
Stanford Achievement Test in Arithmetic; Intermediate II, Form X
(Application)
Table 27
On the arithmetic Intelligence Quotients from the Otis Stanine
on the Stanford Achievement Test in Arithmetic; Intermediate II, Form
X, the following measures were obtained for the group taught by text¬
book method: a mean of 95*02, a median of 92*05, a standard devia¬
tion of 8*07 and a standard error of the mean of 1*36*
The percentages for the subjects were: 16 or 45*70 per cent
above the mean, 19 or 54*32 per cent below the mean*
Stanford Achievement Test in Arithmetic; Intermediate II, Form X
(Computation)
Table 28
On the Stanford Achievement Test in Arithmetic; Intermediate II,
Form X for correct scores in arithmetic Computation, the following
measures were obtained for the group taught by audio-visual method:
a mean of 45*14, a median of 44*80, a standard deviation of 7*77 and
a standard error of the mean of 1*31*
The percentages for the subjects were: 13 or 37»13 per cent
above the mean, 17 or 45*70 per cent below the mean and 5 or 14*28
per cent within the mean class-interval*
Stanford Achievement Test in Arithmetic; Intermediate II, Form X
(Concepts)
Table 29
On the Stanford Achievement Test in Arithmetic; Intermediate
II, Form X for correct scores in arithmetic Concepts, the following
measures were obtained for the group taught by audio-visual method:
a mean of 44*11, a median of 43*33, a standard deviation of 6*93 and
a standard error of the mean of 1*17*
The percentages for the subjects were: 14 or 40*00 per cent
above the mean, 12 or 34*28 per cent below the mean and 9 or 25*71
per cent within the mean class-interval*
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Stanford Achievement Test in Arithmetic; Intermediate II, Form X
(Application)
Table 30
On the Stanford Achievement Test in Arithmetic; Intermediate II,
Form X for correct scores in arithmetic Application, the following
measures were obtained for the group taught by audio-visual method: a
mean of 40.3^» a median of 39*25, a standard deviation of 7*89 and a
standard error of the mean of 1*33*
The percentages for the subjects were: 16 or 45*71 per cent
above the mean, 17 or 48,56 per cent below the mean and 2 or 5*71 per
cent within the mean class-interval*
Stanford Achievement Test in Arithmetic; Intermediate II, Form X
(Computation)
Table 31
On the Stanford Achievement Test in Arithmetic; Intermediate II,
Form X for correct scores in arithmetic Computation the following
measures were obtained for the group taught by textbook method; a mean
of 44*11, a median of 43*00, a standard deviation of 8,16 and a stan¬
dard error of the mean of 1*37*
The percentages for the subjects were: 15 or 42*86 per cent above
the mean, 15 or 42*86 per cent below the mean and 5 or 14*28 per cent
within the mean class-interval*
Stanford Achievement Test in Arithmetic; Intermediate II, Form X
(Concepts)
Table 32
On the Stanford Achievement Test in Arithmetic; Intermediate II,
Form X for correct scores in arithmetic Concepts, the following measures
were obtained for the group taught by textbook method: a mean of 44*28,
a median of 44*15» a standard deviation of 8.13 and a standard error
of the mean of 1*37*
The percentages for the subjects were: 16 or 45*71 per cent
above the mean and 10 or 28,58 per cent within the mean class-interval.
Stanford Achievement Test in Arithmetic; Intermediate II, Form X
(Application)
Table 33
On the Stanford Achievement Test in Arithmetic; Intermediate II,
Form X for correct scores in arithmetic Application, the following
measures were obtained for the group taught by textbook method: a
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mean of 41.54, a median of 40,87, a standard deviation of 6,33 and a
standard ecror of the mean of 1,07.
The percentages for the subjects were: 16 or 45,70 per cent
above the mean, 12 or 34.29 per cent below the mean and 7 or 20,00
per cent within the mean class-interval.
Stanford Achievement Test in Arithmetic; Intermediate II, Form X
(Computation)
Table 34
On the significant difference in Intelligence Quotients from the
Otis Stanine on the Stanford Achievement Test in Arithmetic; Inter¬
mediate II, Form X, the following measures were obtained for the
group taught by audio-visual method: a mean of 98.54, a median of
97.60, a standard deviation of 8,52, and a standard error of the mean
of 1,44, For the group taught by textbook method: a mean of 95.02,
a median of 94.00, a standard deviation of 9.66, and a standard error
of the mean of 1,63.
The difference between the two means was 3*52; the standard
error of the difference between the two means was 2,25; the "t"
ratio was 1.64 which was not statistically significant.
Stanford Achievement Test in Arithmetic; Intermediate II, Form X
• (Concepts)
Table 35
On the significant difference in Intelligence Quotients from the
Otis Stanine on the Stanford Achievement Test in Arithmetic; Inter¬
mediate II, Form X, the following measures were obtained for the group
taught by audio-visual method: a mean of 97.46, a median of 97.33» a
standard deviation of 7.56, and a standard error of the mean of 1.27.
For the group taught by textbook method: a mean of 94.85, a median of
95.05> a standard deviation of 8.13, and a standard error of the mean
of 1.37.
The difference between the two means was 2.61; the standard
error of the difference between the two means was 1,86; the "t" ratio
was 1.40 which was not statistically significant.
Stanford Achievement Test in Arithmetic; Intermediate II, Form X
(Appiication)
Table 36
On the significant difference in Intelligence Quotients from the
Otis Stanine on the Stanford Achievement Test in Arithmetic; Inter¬
mediate II, Form X, the following measures were obtained for the group
taught by audio-visual method: a mean of 93«57> a median of 91.60, a
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standard deviation of 9«57» and a standard error of the mean of 1.62.
For the group taught by textbook method: a mean of 95.02, a median of
92.05, a standard deviation of 8.07, and a standard error of the mean
of 1.36.
The difference between the two means was 1.45; the standard error
of the difference between the two means was 2.10; the "t" ratio was
.69 which was not statistically significant.
Stanford Achievement Test in Arithmetic; Intermediate II, Form X
(Computation)
Table 37
On the significant difference in Correct Scores on the Stanford
Achievement Test in Arithmetic; Intermediate II, Form X, the following
measures were obtained for the group taught by audio-visual method: a
mean of 45.14, a median of 44.80, a standard deviation of 7.77» and a
standard error of the mean of 1.31. For the group taught by textbook
method: a mean of 44.11, a median of 43.00, a standard deviation of
8.16, and a standard error of the mean of 1.37*
The difference between the two means was 1.03; the standard error
of the difference between the two means was 1.88; the "t" ratio was
.54 which was not statistically significant.
Stanford Achievement Test in Arithmetic; Intermediate II, Form X
(Concepts)
Table 38
On the significant difference in Correct Scores on the Stanford
Achievement Test in Arithmetic; Intermediate II, Form X, the following
measures were obtained for the group taught by audio-visual method;
a mean of 44.11, a median of 43.33» a standard deviation of 6.93# and
a standard error of the mean of 1.17. For the group taught by textbook
method: a mean of 44.28, a median of 44.15* a standard deviation of
8.13* and a standard error of the mean of 1.37.
The difference between the two means was .17; the standard error
of the difference between the two means was 1.80; the "t" ratio was
.09 which was not statistically significant.
Stanford Achievement Test in Arithmetic; Intermediate II, Form X
(Application)
Table 39
On the significant difference in Correct Scores on the Stanford
Achievement Test in Arithmetic; Intermediate II, Form X, the following
measures were obtained for the group taught by audio-visual method: a
mean of 40.34, a median of 39.25* a standard deviation of 7.89* and a
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standard error of the mean of 1.33» For the group taught by textbook
method: a mean of 41.54, a median of 40.87, a standard deviation of
6.33» and a standard error of the mean of 1.07.
The difference between the two means was 1.20; the standard error
of the difference between the two means was 1.70j the "t” ratio was .70
which was not statistically significant.




On the Intelligence Quotients in arithmetic computation from the
Otis Stanine on the Stanford Achievement Test in Arithmetic; Inter¬
mediate II, Forms W and X the following measures were obtained: Audio¬
visual group, pre-test, a mean of 90.83, a median of 90.81, a standard
deviation of 5.91# and a standard error of the mean of 1.00; Post-Test,
a mean of 98.54, a median of 97*60, a standard deviation of 8.52, and
a standard error of the mean of 1.44. For the textbook group, pre¬
test, a mean of 91.77# a median of 90.14# a standard deviation of 9*63,
and a standard error of the mean of 1.63; post-test# a mean of 95*02, a
median of 94.00, a standard deviation of 9*66, and a standard error of
the mean of I.63*
The difference between the two mean scores for the audio-visual
group was 7*71; the standard error of the difference between the two
means was 1*75; the "t" ratio was 4*41 which was statistically signi¬
ficant .
The difference between the two means for the textbook group was
3*25; the standard error of the difference between the two means was
2.3O; the "t" ratio was 1*41 which was not statistically significant*
Stanford Achievement Test in Arithmetic; Intermediate II, Forms W and X
(Concepts)
Table 41
On the Intelligence Quotients in arithmetic concepts from the
Otis Stanine on the Stanford Achievement Test in Arithmetic; Inter¬
mediate II, Forms W and X the following measures were obtained: Audio¬
visual group, pre-test, a mean of 97*17# a median of 97*38# a standard
deviation of 8.76, and a standard error of the mean of 1.48; Post-test,
a mean of 97*46, a median of 97*33# a standard deviation of 7*56# and
a standard error of the mean of 1.27* For the textbook group, pre-test,
a mean of 99*93# a median of 98.71# a standard deviation of 7*86, and
a standard error of the mean of 1*33# Post-test, a mean of 94*85, a
median of 95*05, a standard deviation of 8.13# and a standard error of
the mean of 1.37.
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The difference between the two mean scores for the audio-visual
group was *29; the standard error of the difference between the two
means was 1.83; the "t" ratio was .15 which was not statistically sig¬
nificant .
The difference between the two mean scores for the textbook group
was 5.08; the standard error of the difference between the two means was
1.83; the "t" ratio was 2.77 which was statistically significant.
Stanford Achievement Test in Arithmetic; Intermediate II, Forms W and X
(Application)
Table 42
On the Intelligence Quotients in arithmetic application from the
Otis Stanine on the Stanford Achievement Test in Arithmetic; Inter¬
mediate II, Forms W and X the following measures were obtained: Audio¬
visual group, pre-test, a mean of 91.69, a median of 90.00, a standard
deviation of 9.45, and a standard error of the mean of 1.60; Post-test,
a mean of 93.57, a median of 91.60, a standard deviation of 9.57, and
a standard error of the mean of 1,62. For the textbook group, pre-test,
a mean of 94.43, a median of 95.00, a standard deviation of 9.21, and
a standard error of the mean of 1.56; Post-test, a mean of 95.02, a
median of 92.05, a standard deviation of 8.07, and a standard error of
the mean of 1,36.
The difference between the two means for the audio-visual group
was 1.88; the standard error of the difference between the two means
was 2.27; the "t" ratio was .82 which was not statistically signifi¬
cant.
The difference between the two means for the textbook group was
.59; the standard error of the difference between the two means was
2,07; the "t" ratio was .28 which was not statistically significant.
Stanford Achievement Test in Arithmetic; Intermediate II, Forms W and X
(Computation)
Table 43
On the Correct Scores in arithmetic computation on the Stanford
Achievement Test in Arithmetic; Intermediate II, Forms W and X the fol¬
lowing measures were obtained: Audio-visual group, pre-test, a mean
of 38.40, a median of 38.39, la standard deviation of 3.71, and a stan¬
dard error of the mean of .63; Post-test, a mean of 45.14, a median
of 44.80, a standard deviation of 7.77» and a standard error of the
mean of I.38. For the textbook group, pre-test, a mean of 39.91, a
median of 37.98, a standard deviation of 6,87, and a standard error of
the mean of 1.16; Post-test, a mean of 44.11, a median of 43.00, a
standard error of the mean of 1.31.
The difference between the two mean scores for the audio-visual
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group was 6,74; the standard error of the difference between the two
means was 1.51; the "t" ratio was 4.46 which was statistically signifi¬
cant.
The difference between the two means for the textbook group was
4.20; the standard error of the difference between the two means was
1.75; the "t" ratio was 2.40 which was not statistically significant.
Stanford Achievement Test in Arithmetic; Intermediate II, Forms W and X
(Concepts)
Table 44
On the Correct Scores in arithmetic concepts on the Stanford
Achievement Test in Arithmetic; Intermediate II, Forms W and X the fol¬
lowing measures were obtained: Audio-visual group, pre-test, a mean of
43.68, a median of 43.60, a standard deviation of 7.89, and a standard
error of the mean of 1.35; Post-test, a mean of 41,11, a median of 43,33#
a standard deviation of 6,93, and a standard error of the mean of 1,17.
For the textbook group, pre-test, a mean of 45.40, a median of 46.15,
a standard deviation of 8.82, and a standard error of the mean of 1.49;
Post-test, a mean of 44.28, a median of 44.15, a standard deviation of
8,13, and a standard error of the mean of 1,37.
The difference between the two mean scores for the audio-visual
group was .42; the standard error of the difference between the two
means was 1.78; the "t" ratio was ,23 which was not statistically sig¬
nificant.
The difference between the two means for the textbook group was
1,12; the standard error of the difference between the two means was
2,02; the "t" ratio was ,55 which was not statistically significant.
Stanford Achievement Test in Arithmetic; Intermediate II, Forms W and X
(Application)
Table 45
On the Correct Scores in arithmetic application on the Stanford
Achievement Test in Arithmetic; Intermediate II, Forms W and X the
following measures were obtained: Audio-visual group, pre-test, a
mean of 38,63, a median of 38.20, a standard deviation of 7.23, and a
standard error of the mean of 1.24; Post-test, a mean of 40.34, a median
of 39.25, a standard deviation of 7.89, and a standard, error of the
mean of 1.33. For the textbook group, pre-test, a mean of 38.97, a
median of 41.63, a standard deviation of 7.53, and a standard error of
the mean of 1.21; Post-test, a mean of 41,54, a median of 40.87, a
standard deviation of 6.33, and a standard error of the mean of 1,07.
The difference between the two means for the audio-visual group
was I.7I; the standard error of the difference between the two means
was l,8l; the "t" ratio was ,94 which was not statistically significant.
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The difference between the two means for the textbook group was
2»57; the standard error of the difference between the two means was
1.61; the "t" ratio was 1.60 which was not statistically significant.
Summary of the Statistics of the Two Testing Periods
(Tables 46, 47 and 48)
All of the statistics basic to the analysis and interpretation of
the data derived from the scores obtained on the tests as originally
presented in Tables 1 through 45 are consolidated in the Summary
Tables 46, 47 and 48 in Chapter II.
Conclusions
The findings of this study warrant that certain conclusions be
drawn. The conclusions so warranted are;
1. There was no significant difference, as indicated by "t"
ratio, between chronological ages of the subjects taught
by audio-visual method and the subjects taught by textbook
method.
2. There was found to be no significant difference between
Intelligence Quotients or achievement in arithmetic compu¬
tation, concepts, and application of subjects taught by
audio-visual method and subjects taught by textbook method.
3. There was found to be a significant improvement between the
initial and final test on Intelligence Quotients and achieve¬
ment in arithmetic computation for the subjects taught by
audio-visual method.
4. There was found to be a significant difference, which was
negative, between the initial and final Intelligence Quo¬
tients in arithmetic concepts for the subjects taught by
textbook method.
5. Subjects taught by audio-visual method consistently per¬
formed better on the final test than subjects taught by
textbook method.
6. Both the audio-visual method and the textbook method pre¬
sented statistical evidence of merit in the teaching of
elementary mathematics.
7. The?.audio-visual method presented statistical evidence of
superior merit in the teaching of elementary mathematics
over the use of the textbook method.
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ImpHcations
The findings and conclusions of this study warrant that certain
implications be drawn. The statements which follow present them.
1. The use of one method over another can effect the learners'
achievement in arithmetic.
2. The result of finding statistical significance in some
areas of the study with the use of the "audio>visua1 method"
should incite beliefs in its effectiveness as an instruc¬
tional technique.
3. There is a need for strengthening the arithmetic skills in
concepts and application of these fifth grade pupils at the
Baker Elementary School.
Recommendations
The findings, conclusions, and implications of this study warrant
that certain recommendations be formulated. The recommendations are:
1. Teachers should be encouraged to use the audio-visual method
in the teaching of elementary mathematics.
2. The school should evaluate the total mathematics program in
the light of what is now being done and what may be done
in the future toward improvement of the program.
3. The services of a specialist in elementary mathematics should
be provided at the local level.
4. The findings of this research should be used to encourage
teachers to try newer and better ways to teach elementary
mathematics in our schools.
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TEST1: Arithmetic Computation
DIRECTIONS: Work the example in each box. Then look
at the possible answers at the right side of the box and see
if your answer is given. If it is, fill in the space at the right
or on your answer sheet (if you have one) which has the
same letter as the answer you have chosen. If your answer
is not given, fill in the space which has the same letter as
the letter beside the NG (which means "not given”). Use
a separate sheet of paper for figuring.
SAMPLE A
6 4
~ 2 3 a 31






1 2 3 abode
3)1 7 4 3 5 9 $ 6.0 5
1 o o o o o
a 54, rem 2 7 7 f 1212 - 5.67 a $ .38 f g h i j
b 58 7 9 8 g 1213 b $ .48 200000
c 57 + 79 h 1303 C $1.38
d 61, rem 1 i 1312 d $1.48 abode
e NG j NG e NG 300000
4 5
n
6 f g h i j
3 5 9 10 18 3 14 5 15 400000
7 4 9 5 f 12,642 - 2 6 9 4 a 7489 - 8 9 3 6 f 5589 a b c d 6
+ 5 7 88 a 13.542 b 7487 g 5679 500000
h 13,642 c 7589 h 5689
i 13,632 d 8489 i 6579 f g h i j
j NG e NG j NG 600000
^ 8 9 abode
4 3 5 9 6 5)3 0 1 5 700000
X 4 5 a 18.575 X 7 8 f 7468 a 60, rem 3
b 19,375 g 7478 b 603 800000
c 20,575 h 7488 c 63
d 19,575 i 7588 d 605 abode
e NG j NG e NG 900000
10 11 12 f g h i j
1 3 8 0 3 6 6 7 7 7 5 8 10 o o o o o
- 7 9 5 7 f 5846 9 9 9 8 a 23,243 7 6 6 8 f 16,215
g 5836 + 7 5 6 8 b 24.143 + 8 7 89 a 17.115 11 o o o o o
h 5746 c 24,243 h 17,205
i 6846 d 24,233 i 17,215 f g h i j
j NG e NG j NG 12 o o o o o
13 14 15 abode
9)8 8 0 2 4 2 3 2 4)8 4 8 13 o o o o o
a 911f X 3 0 2 f 13.536 a 35
b 978 g 127,446 b 35i 14 o 6 o 6 6
c 977 h 137,746 c 35J
d 989^ i 127,746 d 35f abode
e NG j NG e NG 15 o o o o o
16 17 18 f g h i j
2 4_ 2 —
T ' T ~ What is the average of 4 8)3 7 9 2 160 o o o o
4, 7, 3, 6? a 4 f 7611 abode
g f b 5 g 79 17 o o o o o
h 1^ C 7 h 79^
i li d 20 i 709 f g h i j
j NG e NG j NG 18 o o o o o
2 GO ON TO THE NEXT PAGE ^
TEST 1: Arithmetic Computation (Continued)
19





















19 0 0 0 0 0
f g h i j
20 0 0 0 0 0
abode
21 0 0 0 0 0
22




















f g h i j
22 0 0 0 0 0
abode
23 0 0 0 0 0
f g h i j
24 0 0 0 0 0
25














5 ft. 8 in.
+ 3 ft. 8 in. „ 8 ft. 4 in.
b 8 ft. 6 in.
c 9 ft. 6 in.
d 9 ft. 4 in.
e NG
abode
25 0 0 0 0 0
f g h i j
26 0 0 0 0 0
abode
27 0 0 0 0 0
28
1 1 2













2 .1. 1 —






f g h i j
28 0 0 0 0 0
abode
29 0 0 0 0 0
f g h i j
30 0 0 0 0 0
31
What is the average of





















31 0 0 0 0 0
f g h i j
32 0 0 0 0 0
abode
33 0 0 0 0 0
34
$ 8 7.4 9






of 4 ft. 3 in. =
a 1 ft. 1 in.
b 1 ft. 4 in.
c 1 ft. 5 in.
d 1 ft. 13 in.
e NG
36






f g h i j
34 0 0 0 0 0
abode
35 0 0 0 0 0
f g h i j
36 0 0 0 0 0
37







What is the quotient




3 5)1 6 3 i 4.7
j 4.8
39







37 0 0 0 0 0
f g h i j
38 0 0 0 0 0
abode
39 0 0 0 0 0
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TEST 2: Arithmetic Concepts
DIRECTIONS: Read each question. Decide which of
the answers given below is correct. Look at the answer
spaces at the right or on your answer sheet (if you have
one). Fill in the space which has the same letter as the
answer you have chosen.
SAMPLE
A A dime is worth how many cents?
a2 clO abed
b 5 d 25 A O O • O
1 Which term does not belong in this set?
a twenty-five c ninety abed
b forty d ten 1 O O O O
2 What fractional part of this figure is shaded?
®T fll" efgh
f ^ h-|- 20000







12 - 8 = 1 1 Which numbers, If put in the
box,would make the sentence true?
a 6 — 4
b 2 + 4
c 10-6
d 4 + 4
abed
9 0 0 0 0
In which figure are all angles equal?
’ Z7 • 0
' ZIX " A
efgh
10 O O 0 O
I
3 Which of the following is fourteen thousand fourteen?
11What is the value of N if ^ = :^?lUU
a 14,14 e 140,014 abed
b 14,014 d 1,400,014 3 0 0 0 0
a 50 c 20
b 2-^ d 80
abed
11 o o o o4By estimation, choose the example that will have the
largest product.
e 8 X1379 g 8 X1475 efgh
f 8 X 1388 h 8 X 1476 4 0 0 0 0
12In which of the following has the 6 the greatest value?
e 64 g 6.432 efgh




13This set of numbers has a certain relationship.
48 24 12 6 Which number comes next?
a 5 cl
b 3 d 0
abed
13 o o o o6Which is the smallest common denominator for J
and 5^?
e4 gl2 efgh
f 6 h 24 6 0 0 0 0
14Bob’s answer for an addition example was 5647. The
6 should have been 8. How large was his error?
e 2 g 200 efgh
f 20 h 2000 14 O O O O7What is the average of 6 and 10?
a 4 c 7
b 8 d 16










15 o o o o
4 GO ON TO THE NEXT PAGE ^
TEST 2: Arithmetic Concepts (Continued)
16 Which of the following means 8 tens, 3 ones, and ! 25 If x is some number greater than zero, which is





e f g h






a b c d
17 o o o o
a 1
b 0
c less than 1
d more than 1
abed
25 o O O O





e f g h
260 OOO-






e f g h
18 o o o o






27 O O O O
19 Which fraction is expressed in lowest terms?
a 2 9® TTT
h 4 8 6
1 3 5 0





19 o o o o
28 What is the difference between a temperature of 12°





e f g h
28 o O O O
20 How many hours pass from 11:15 a.m. to 1:30 P.M.?
6 2-1- g 2-1
f 24- h 9-1
e f g h
20 o O O O
29 Which of the following cannot be divided (without a
remainder) excepting by itself and 1?












21 o o o o
30 4 is what per cent of 8?





e f g h





e f g h
30 o O O O




23 o O O O
31 0.04 X 9.8 is approximately—
a 0.04 e 4
b 0.4 d 40
abed
31 o o o o





8 f g h i
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e f g h
32 o O O O
STOP
5
TEST 3: Arithmetic Applications
DIRECTIONS: Work each problem. Then look at the possible answers under the
problem and see if your answer is given. If it is, fill in the answer space at the right or
on your answer sheet (if you have one) which has the same letter as the answer you have
chosen. If yoiu answer is not given, fill in the space which has the same letter as the
letter beside NG (which means “not given”). If NG is not listed for an example, one of
the given answers is the correct answer. There is no sales tax in any problem on the test
unless you are told otherwise. Use a separate sheet of paper for all figuring.1One hundred fifty children come to school on three buses. What is the average number of
children on a bus? abode
a 30 b 50 c 100 d 450 e NG 1 O O O O O2Candy bars are 6 for 25^5. How many could you buy for $1.00?
f 12 g 30 h 24 i 60
f a h i j
j NG 2 0 O O O O
How much will 3 children’s and 2 adults’3 Adults’ tickets are OOji and children’s are 35?!.
tickets cost?
a $2.85 b $1.25 c $1.80
4 Tony can stay a quarter of an hour. That is —
f 10 min. g 15 min. h 25 min.
abode
d $1.05 e NG 300000
f g h i j
i 30 min. j NG 4000005Dick bought one toy at 70?! and one at 85?!. He gave the clerk $2.00. How much change
should he get back?
a 45?! b 15?! o 83?! d $1.55 e NG
abode
500000
6 How much did Andy spend in all?
25?! each.
f 55?! g 80?!
He bought 2 fish at 30?! each and 2 boxes of fish food at
h 85?i i $1.10 j NG
f g h i j
600000
Today is Bank Day at school. Here are some of our money problems.
7 Betty’s average deposit is 50?! per week. What would the total for 25 weeks be?
a 75?! b $5.00 c $25.50 d $125.00 NG
5 Total deposits this week are $8.25. Don says that is 75?! more than last week. What was
last week’s amount?
f $7.50 g $7.00 h $7.75 i $9.00 j NG
5 The first two deposits were for 25^ each and the next three for 50?! each. How much is this
in all?
a 50?! b 75?! c $2.00 d $1.50 e NG
Someone from the bank will come at 10:15 A.M. Our bag must be in the office at 9:30 a.m.
How much ahead of time is this?
f 15 min. g 30 min. h 45 min. i 1 hr. 15 min. j NG
11 “lam one fourth through this book,” said Gloria, as she reached page 60. Howmany pages
abode
700000




f g h i j
10 o o o o o
has her book?
a 15 b 30 180 d 240
abode
e NG 11 (D O O O O
6 GO ON TO THE NEXT PAGE ^
TEST 3: Arithmetic Applications (Continued)
Dot's Spelling Test Scores
5 10 15 20 25
Number of Words Right on 30 Word Spelling Tests
12 How many words did Dot miss the
last 2 weeks?
f 5 g 1 h 10 i 55 j NG
12 Which week did Dot score 23?
a 1st b 4th c 3rd d 2nd e NG
3*0 14 How many words better was she for
the 4th week than for the 3rd week?
f 3 g 10 h 15 i 22 j NG
f g h i j
12 o o o o o
abode
13 o o o o o
f g h i j
14 o o o o o15What is each girl’s equal share for a party? You know the total cost. What else do you
need to know?
a how many guests there were c the date of the party
b the cost of the Ccikes d the number of girls who share
e No other information is needed.
abode
15 o o o o o16There are 250 children in our school. Ten per cent of them were absent because of the
hurricane. What is 10% of 250?
f 25 g 5 h 50 i 2500 j NG
f g h i j
16 o o o o o
Our class will visit the TV station. Here are some of our problems.17Miss Martin’s class will go just two weeks later. What date will that be? To answer this
you must know —
a how many pupils can go c how many parents go
b the date we go d which TV station it is
e the number of pupils who will go
abode
17 o o o o o18How many cars will we need for 30 pupils, 11 parents, and our teacher? Each car will take 6.
f 5 g 7 h 6 i 8 j NG
f g h i j
18 o o o o o19The number of TV listeners from 6 p.m. to 10 p.m. is estimated at an average of 15,000 in
our city of 60,000. This is one person in every —
a 4 b 2-^ c 15,000 d 45,000 e NG
abode
19 o o o o o20We have our appointment at 10:15 a.m. When should we leave if we allow 10 minutes to
load, 40 minutes to go, and 15 minutes to park and go into the station?
f 11:20 A.M. g 9:15 A.M. h 9:50 A.M. i 9:10 A.M. j NG
f g h i j
20 o o o o o21Fred can spell 12 words. This is 50% of the total. How many words is the total?
a 6 b 12 c 24 d 17 e NG
abode
21 o o o o o22Harry has 40 4-cent stamps. Steve has 10. Steve has what fraction of the number of
stamps Harry has?
9 TIT ^ tV ' T
23 One inch on a map is 4 miles. How far is 1^ inches on the map?
a 1-j mi. b 6 mi. c 5y mi. d 4 mi.
24 We need 2 melons for every 5 people. How many melons will we need for 30 people?
f 10 g 75 h 15 i 12
25 Ted has 6^ and Joe has SOfif. Ted’s money is what fraction of Joe’s?
® T
f g h i j
W
j NG 22 o O O O O
abode
e NG 23 o o o o o
f g h i j
j NG 24 o o o o o
abode
e NG 25 o o o o o
7 GO ON TO THE NEXT PAGE ^
TEST 3: Arithmetic Applications (Continued)
Mother, Sue, and Dave are shopping for new clothes. Here are some of their
problems. Kgure sales tax for number 28 only.
26 Jeans made of 10-ounce denim sell at 2 pair for $4.98. How much is this per pair?
f SOyS g $2.44 h $2.99 i $9.96 j NG
27 What is the difference between the cost of a suit at $22.95 and the total cost of slacks at
$7.95 and a sport coat at $12.95?
a $2.05 b $1.05 c 95yf d $2.95 e NG
28 If the sales tax is Syi for each dollar spent, how much would it be for a dress at $8.50 and a
sweater at $6.50?
f 26(ii g 45fi h A2^ i 19^yf j NG
29 Socks are 3 pair for $1.34 and 6 pair for $2.65. How much would a person save by buying
the larger number of pairs?
a yyi b Iff 0 $1.34 d 3fi e NG
Road Distance in Miles
Troy Kane York Clay Burr
Kane 80
York 40 50
Clay 50 120 70
Burr 35 95 45 25
Rice 50 85 35 45 30
30 From York to Clay is how much farther
than from Troy to York?
f 5 mi. g 10 mi. h 30 mi.
i 20 mi. j NG
31 Which town is farthest from Kane?
a Clay b York c Troy
d Rice e Burr
32 Which town is nearest to York?
f Troy g Kane h Rice
i Clay j Burr33Alice bought 4 pounds of fruit. Her change from a dollar bill was 40jif. What did the fruit
cost per pound?
a Bff b IBff c lOff d 60fS e NG
A = 4 C = 5 34 How many is (3 x B) - A - C?
B = 8 D = 12 f 1 g 15 h 2 i 17 j NG
f g h i j
26 o o o o o
abode
27 o o o o o
f g h i j
28 o o o o o
abode
29 o o o o o
f g h i j
30 o o o o o
abode
31 o o o o o
f g h i j
32 o o o o o
abode
33 o o o o o
f g h i j
34 o o o o o
35 Bill worked 15 problems out of 20. What per cent is that?
a I b 15 0 50 d 75
36 A sales tax of 3% on $10 would be —
f 3^ff g 33|f‘ h 30f‘ i $3.00
NG
NG
37 The girls are what fraction of our class? To find out, —
a divide number of boys by girls o divide total class by girls
b add boys and girls; divide by 2 d divide number of girls by number in class










38 How many square inches are there in Figure A?
f 17 g 30 h 24 i 36 j NG
39 How many cubic feet will the box in Figure B hold?
a 20 b 24 c 120 d 30 e NG
abode
35 o o o o o
f g h i j
36 o o o o o
abode
37 o o o o o
f g h i j
38 O O O O O
abode
39 o o o o o
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TEST 1: Arithmetic Computation
DIRECTIONS; Work the example in each box. Then look
at the possible answers at the right side of the box and see
if your answer is given. If it is, fill in the space at the right
or on your answer sheet (if you have one) which has the
same letter as the answer you have chosen. If your answer
is not given, fill in the space which has the same letter as
the letter beside the NG (which means “not given”). Use
a separate sheet of paper for figuring.
SAMPLE A
6 4









7 6 9 f 1742
3 8 g 1752
















4) 2 2 8
a 52, rem 2
b 57
C 56
d 62, rem 8
e NG
4 5 6 f g h i j
5 8 4 9 7 6 7 8 18 14 7 400000
7 6 7 4 f 22,292 6 7 5 9 a 22,433 - 9 3 6 8 f 8789
+ 9 9 6 9 a 23.482 + 7 9 9 6 b 22,423 g 8879 500000
h 23,492 c 22,233 h 8889
i 22,533 d 22,533 i 9779 f g h i j
j NG e NG j NG 600000
7 8 9 abode
1 5 6 0 3 7 6 7 8 7) 5 9 4 3 700000
- 7 8 4 7 a 8756 7 5 8 f 12,415 a 84, rem 6
b 7766 + 4 9 7 9 a 13.315 b 849 800000
c 7856 h 13,415 c 820, rem 3
d 7756 i 13,405 d 843 abode
e NG j NG e NG 900000
10 11 12 f g h i j
5) 2 0 3 0 6 7 4 3 5
10 o O O 0.0
f 406 X 9 8 a 6466 X 5 4 f 22,490 abode
g 40, rem 3 b 6556 g 22,390 11 o o o o o
h 46 c 6566 h 23,450
i 306 d 6666 i 23,490 f g h i j
j NG e NG j NG 12 o o o o o
13 14 15 abode
17 6 14 1 + 1 =
What is the average of
4, 8, 7, 6, 5?
13 o o o o o
- 9 6 4 9 a 6965 f F a 5 f g h i j
b 7965 g b 7 14 o o o o o
c 7975 h u c 30
d 8965 ' if d 31 abode
e NG j NG e NG 15 o O O 0 o
16 17 18 f g h i j
3 9) 3 3 5 4 4 2 3 9 8 4
16 o o o o o
f 91A X 4 3 0 a 2961 X 7 0 6 f 74.784 abode
g 86|| b 181,890 g 694,704 17 o o o o o
h 86 c 181,990 h 74,684
i 806 d 2971 i 693,704 f g h i j
j NG e NG j NG 18 o o o o o
2 GO ON TO THE NEXT PAGE ^
TEST 1: Arithmetic Computation (Continued)
19



































































19 o o o o o
f g h i j
20 o o o o o
abode
21 o o o o o
f g h i j
22 o o o o o
abode
23 o o o o o
f g h i j
24 o o o o o
abode
25 o o o o o
f g h i j
26 o o o o o
abode
























What is the average of
17 lb., 24 lb., 20 lb.,
1 C 11. o - ^
32
1 5











What is the difference be¬
tween 3 lb. 10 oz. and 4 lb.
8 oz.? 8 oz.
14 oz.
1 lb. 2 oz.
1 lb. 8 oz.
NG
34 35
f of 5 ft. 4 in. =
1 ft. 4 in.
1 ft. 3f in.
1 ft. 1 in.
1 ft. 14 in.
NG
$7 8.6 9













4 5) 1 9 6
37 38 39
9 is what per cent of 12? 1 2 - 0.3 = What is 8% of 40? 37 o o o o o
a 75 f 3.6 a 32 f g h i j
3800000b 66f g 4.0 b 2
0 1.08 h 36 0 20
d If i 40 d 3.2 abode
e NG j NG e NG 39 o o o o o
f g h i j
28 o o o o o
abode
29 o o o o o
f g h i j
30 o o o o o
abode
31 o o o o o
f g h i j
32 o o o o o
abode
33 o o o o o
f g h i j
34 o o o o o
abode
35 o o o o o
f g h i j
36 o o o o o
abode
No. Right 1 23456789 10 11 12 13 14 IS 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39
Gr. Score Below 20 22 26 29 33 36 38 41 44 46 48 50 52 54 56 58 59 60 62 63 65 66 68 71 74 77 79 82 84 86 91 96 100 105 112 117 122 126 129
TEST 2: Arithmetic Concepts
DIRECTIONS: Read each question. Decide which of
the answers given below is correct. Look at the answer
spaces at the right or on your answer sheet (if you have
one). Fill in the space which has the same letter as the
answer you have chosen.
SAMPLE




d 25 AO O
c d











e f g h
2 0 0 0 03By estimation, choose the example that will have the
largest product.
a 23 X 2469
b 23 X 2501
c 23 X 2499
d 23X2471
abed
3 0 0 0 0
4 How much larger would 7435 become if the 4 were





e f g h
4 0 0 0 0
28
5 In the example "j" = T, the 4 is the
a siibtrahend e multiplier
b divisor d quotient
abed
5 0 0 0 0
How many hours pass from 9:15 A.M. to 1:15 P.M.?
e4^ g4 efgh
f3 h8 60000






7 0 0 0 0
What fractional part of this figure is shaded?
® i efgh
f i h| 8 0 0 0 0






9 0 0 0 0






10 O O O O
11 Which of these fractional parts is largest?
° a® f
11 o o o o
12 This set of numbers has a certain relationship.






12 o o o o







13 o o o o






14 o o o o







15 o o o o
4 GO ON TO THE NEXT PAGE ^
TEST 2: Arithmetic Concepts (Continued)
16 16 - 10 =
box, would make the sentence true?
What numbers, if put in the | 25 05899.4 What will this mileage gauge read if this
e 12 - 6
f 4 + 6
g 10+16
h 2 X 4





6 f g h
16 o o o o
abed
17 o o o o






25 o O O O
26 Which of the following cannot be divided (without a





e f g h
26 o O O O
18 4.5 equals—
g4| e f g h
18 o o o o





d There is no such number.
abed
19 o o o o
27 Which figure shows an altitude line?
" A ' A7
“ © - O
28





h 7 5" TST
e f g h
20 o O O O
abed
27 o O O O





e f g h
28 o O O O






21 o o o o
29 What is 3 divided by 6?
® T ® T
b 2 d 3





e f g h
22 o O O O






29 o O O O
e f g h
30 o O O O
23 Which term does not belong in this set?
a dozen e pair abed
b pound d single 23 O O O O
31 0.24 X 568 is approximately—
a 1400 c 2300
b 140 d 230
*
24 WTiat is 5.469 rounded to the nearest tenth? 32 2770 - 2.216 =
e 5.47 g 5.0
f 5.4 h 5.5
e f g h







No. Right 1 2 a 4 s • 7 t • 10 iB8r7r2»&ti 26 27 26 29 30 31 32
Gr. Score Below 20 22 26 31 36 40 43 46 49 52 54 56 59 61 63 65 66 68 70 73 76 78 80 82 85 88 95 103 111 118 124 129
abed
31 o o o o
e f g h
32 o O O O
STOP
5
TEST 3; Arithmetic Applications
DIRECTIONS: Work each problem. Then look at the possible answers under the
problem and see if your answer is given. If it is, fill in the answer space at the right or
on your answer sheet (if you have one) which has the same letter as the answer you have
chosen. If your answer is not given, fill in the space which has the same letter as the
letter beside NG (which means “not given”). If NG is not listed for an example, one of
the given answers is the correct answer. There is no sales tax in any problem on the test
unless you are told otherwise. Use a separate sheet of paper for all figuring.
1 The people on our boat caught 36 fish. What was the average number of fish caught?
You need to know—
a how many each caught c the kind of fish
b how big the fish were d how many persons there were
e what day we went fishing
abode
1 o o o o o
2 If tiny toy cars cost 3 for 20^5, how many can you buy for 40)*?
f 2 g 6 h 5 i 23
f g h i j
j NG 2 0 0 0 0 0
3 How much money did Carol spend for stamps? She bought 2 at 30^5 each and 5 at Sfi each,
a 35>‘ b SSfi c eSfi d eSff e NG
abode
300000
4 Linda can play for J of an hoim. How many minutes is that?
f 15 g 45 h 20 i 75
f g h i j
j NG 4 0 0 0 0 0
5 Paul has 3 marbles, Ted has 8, and Don has 4. What is the average number?
a3 b5 ol5 dl6 e NG
abode
500000
6 Peas are 2 cans for 57 and beets are 25j!‘ a can. What will 2 cans of peas and 2 cans of beets
cost?
f $1.07 g 82>‘ h 50jS i $1.64 j NG
f g h i j
600000
Our class is planning for our Spring Sing. We have had these problems.
7 The largest chorus will consist of 200 pupils. Will 5 rows be enough to seat them? To know
the answer you must know how many—
a parents plan to come c can be seated in each row




8 We have 12 rooms of children which average 30 pupils per room. Howmany pupils have we
in all?
f 2| g 30 h 42 i 240 j NG
f g h i j
800000
9 Each grade is allowed 10 minutes of the entire IJ hours. There are 6 grades,
minutes are left?





10 When should the program start if it must end at 2:45 P.M.? It is 75 minutes long.
f 12:45 P.M. g 1:00 P.M. h 1:30 P.M. i 1:40 P.M. j NG
f g h i j
10 o o o o o
6 60 ON TO THE NEXT PAGE ^
TEST 3: Arithmetic Applications (Continued)
Bus Timetable
Read down Read up
7:30 AM Polk 4:15 PM
8:10 AM Dayton 3:25 PM
9:45 AM Beaver 1:50 PM
11:15 AM Blue Lake 12:30 PM
12:50 PM Milltown 10:50 AM
11 According to the timetable at the left,
when will the bus from Beaver arrive at
Polk?
a 1:50 P.M. c 7:30 A.M.
b 4:15 P.M. d 9:45 A.M.
e NG
12 The timetable shows that the bus leaves
Dayton for Milltown at —
f 1:05 P.M. h 8:10 A.M.
g 3:25 P.M. i 10:50 A.M.
j NG
13 How long does it take the bus to go from
Milltown to Beaver?
a 8 hr. 40 min. c 2 hr. 55 min.
b 3 hr. 20 min. d 9 hr. 5 min.
e NG
abode
11 o o o o o
f g h i j
12 o o o o o
abode
13 o o o o o14Sue has 9 spelling words right. Her paper is marked 50%. How many words were there
in all?
f 14 g 41 h 18 i 45 j NG
f g h i j
14 o o o o o
15 One bag of candy weighs J pound. Another weighs 5 ounces. What is the difference?
a 72 oz. b 4-|- oz. 0 10 oz. d 1 oz. e NG
16 A map scale is 16 miles for one inch. How far is 2\ inches on the map?
f 3y mi. g 40 mi. h 18-|- mi. i 16 mi. j NG
17 Mr. Wilson ordered | of a pound of meat. How many ounces will the clerk give him?
a 8 b 12 0 9 d 15 e NG
18 Steve’s stamps fill 25 pages. Each page has 10 rows of 8 stamps each. How many stamps
has Steve?
f 450 g 250 h 2000 i 200 j NG
19 Peggy has saved 5 dimes and Judith has saved 20. Peggy’s dimes are what fraction of
Judith’s?
a b c Q ^ ^^ ® NG
20 Ray’s car is going 8 miles every 10 minutes. How long will it take to go 40 miles at this rate?
f 5 min. g 32 min. h 3 hr. 20 min. i 50 min. j NG
abode
15 o o o o o
f g h i j
16 o o o o o
abode
17 o o o o o
f g h i j
18 o o o o o
abode
19 o o o o o
f g h i j
20 o o o o o
Our class is studying about our country. Here are some of our problems.
21 On a certain airline map, 1 inch equals 200 miles. From Dallas to Pittsburgh is about 5
inches. That distance is about—
a 200 mi. b 1000 mi. o 500 mi. d 400 mi. e NG
22 When our nation had 60,000,000 automobiles, what was the number of persons per car? The
answer depends upon the —
f age of the cars h size of the cars
g condition of the roads i number of people
j number of filling stations
23 The first railroad across the continent was finished in 1869. The first transcontinental
airplane flight was in 1911. This was how many years later?
a 42 b 41 c 32 d 58 e NG
24 Alaska has about 586,000 square miles and Rhode Island has about 1200. Alaska is about
how many times as large as Rhode Island?
f 50 g 500 h 60 i 600 j 5,000
abode
21 o o o o o
f g h i j
22 o o o o o
abode
23 o o o o o
f g h i j
24 o o o o o
7 GO ON TO THE NEXT PAGE ^
TEST 3: .Arithmetic Applications (Continued)






Eoch(^^^ equals 5 boxes
25 Who sold 3 times as many boxes of
cookies as Betty sold?
a Nancy b Ruth c Mary
d Sue e no one
26 Sue sold how many more boxes than
Ruth sold?
f 1 g 2 h 6 i 15 j NG
27 How many boxes did Betty sell?
a2 b20 cll dlO e NG
abode
25 o o o o o
f g h i j
26 o o o o o
abode
27 o o o o o
We are buying toys for our younger brothers and sisters. Here are some of our problems.28We have $10 to spend. We can buy a doll for $5.95 and dishes for $4.95. How does the
total compare with the $10 we have?
f SOff more g 90{^ less h 10^ more i 10^ less j NG
f g h i j
28 o o o o o
29 Balloons are 5;! each or 48fi a dozen. To buy a dozen is how much cheaper than to buy 10
at bjii each? abode
a no cheaper b 12$! o 10$! d 2i e NG 29 o o o o o
30 What part of $10 is $4? f g h i j
g -y by ' i j NG 30 o o o o o
31 We want to spend i of our $10 for Karen and half of the rest for each of the twins. How
much money is there for each twin? abode
a $3.75 b $3.33 c $3.50 d $2.50 e NG 31 o o o o o
32 Sam has 25% of his work done. WTiat is 25% of 20 problems? f g h i j
f 5 g 4 h 2^ i 10 j NG 32 o o o o o
33 Joe knows how many weeks it is until his birthday. How would he find how many days it is?
a He must know the dates. c count the weeks and days
b divide the days by 7 d multiply the weeks by 7 abode
e divide the weeks by 7 33 o o o o o
34 Gary bought 2 baseballs. His change from a five-dollar bill was $2.20. If each ball cost the
same, what did each cost? f g h i j
f $1.10 g $1.40 h $2.20 i $2.50 j NG 34 o o o o o
a = 4 c = 12 35 What is of c) + (3 of 6)? abode
b = 6 d = 20 a 15 b 18 c 24 d 36 e NG 35 o o o o o
36 A sales tax is 4%. What will the tax be on $10? f g h i j
f g 4$! h 40$! i $2.50 j NG 36 o o o o o
37 Laura has 16 words spelled right out of 20. What per cent is that? abode
a 4 b 16 c 75 d 80 e NG 37 o o o o o




38 How many square feet are there in Figure A?
f 16 g 18 h 20 i 24 j NG
f g h i j
38 o o o o o
Figure B
39 Howmany cubic inches will the box in Figure B hold?
a 14, b 18 c 36 d 108 e NG
Gr. Score 23 25 27 29 31 34 36 38 40 42 44 46 49 51 54 56 57 59 61 63 65 66 68 71 74 77 80 83 86 91 96 101 106 111 115 119 122 125 129
abode
39 o o o o o
p.6
STOP
8
